Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


THE 

lMERICAN  ephemeris 

AND 

NAUTICAL  ALMANAC 

FOR  THE  YEAR 

1915 


PUBLISHED  BY  THE  NAUTICAL  ALMANAC  OFFICE,  U.  S. 
NAVAL  OBSERVATORY,  BY  DIRECTION  OF  THE  SECRETARY 
OF  THE  NAVY  AND  UNDER  THE  AUTHORITY  OF  CONGRESS. 
SOLD  BY  THE  SUPERINTENDENT  OF  DOCUMENTS, 
GOVERNMENT   PRINTING   OFFICE,  WASHINGTON,  D.  C. 


ERRATA. 


940, 

a47» 
560, 

636, 

650, 

654. 

657» 


The  American  Ephemeris,  igi2. 

Footnote,  ^' Cham for  256^^8. 

Footnote,  o  Cygni for  f.  i' 

Second  eclipse,  Moon's  declination    .    for  no  47.9  N. 

Synodic  Period,  Satellite  IX    .    .     .    for  580  4.7 

Bogota,  Red.  to  Geoc.  Lat for  — ix  51.5 

I^awrence,  Geographic  Latitude     .     .   for  +36** 

San  Fernando,  Long,  from  Greenwich   for  +6  27  18.0 


read  2vf/^  n. 

r^a</  f.  !■ 

read  11     o  53.1  N. 

r«kf  523  15.6 

read  — i  51.5 

read  -[-38° 

reaJ  -f-6  12  18.0 


For  other  errata,  1912,  see  page  iv  of  The  American  Ephemeris,  1913  and  1914. 


The  American  Ephemeris,  igij. 


340, 
247. 
572 1 


657. 
670, 

674. 

677* 


Footnote,  S^  Cham 

Footnote,  o  Cygni 

Second  star 

Tenth  star       

Eleventh  star 

Synodic  Period,  Satellite  IX    .    .     . 

Bogota,  Red.  to  Geoc.  Lat 

Lawrence,  Kans.,  Geographic  Lat. 
San  Fernando,  Long,  from  Greenwich 


for  256^'  s. 

for  f.  i' 

for  V  Geminorum 

for  v^  Cancri 

for  v'  Cancri 

for  580  2.9 

for  -II  51.5 

for  +36^ 

for  +6  27  18.0 


read  256'^  n. 

read  f.  i' 

read  v  Geminorum 

read  v'  Cancri 

read  v^  Cancri 

read  523  15.6 

read  — i  51.5 

read  +38° 

read  -|-6  12  18.0 


137. 
340, 

247 » 
526, 

S49» 
558* 
657» 
669, 

670, 
674* 
677. 


For  other  errata,  1913,  see  page  iv  of  The  American  Ephemeris,  igi4. 

The  American  Ephemeris,  1^14. 
Dec.  32,  Upper  Transit,  Diff.  for  i  Hr.  fo 


Footnote,  S^  Cham 

Footnote,  o  Cygni 

Jan.  21  U,  Bright  Limbs       .    . 
Dec.  31,  Apparent  Declination 
Dec.  32,  Apparent  Declination 
Synodic  Period,  Satellite  IX     . 

Dec.  23  12  —       

Bogota,  Red.  to  Geoc.  Lat.    .     . 
Lawrence,  Kans.,  Geographic  Lat. 


fo 
fo 
fo 
fo 
fo 
fo 
fo 
fo 
fo 


San  Fernando,  Long,  from  Greenwich   fo 


2.20 

read 

2.21 

256'^  s. 

read 

256'^  n. 

f.  I^ 

read 

f.  I- 

N. 

read 

N. 

47.4 

read 

47.5 

2.3 

read 

2.4 

580  2.9 

read 

523  iS-6 

s 

read 

$ 

~"  51.5 

read 

-I  51-5 

+36^ 

read 

+38^ 

+6  27  18.0 

read 

+6  12  18.0 

IV 


[Bph  xsl 


CONTENTS. 


Anniversaries  and  Festivals 
Introduction 

Chronological  Eras  and  Cycles 
Astronomical  Constants 
Symbols  and  Abbreviations 


Pace, 
vi 

•  • 

Vll 

•  •  • 

Xlll 

xiv 
xvi 


PART  l^EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH,     Pagtsof 

Each  Month. 


for  every 


Bphemeris  of  the  Sim  ......... 

Ephemeris  of  the  Moon  ......... 

Phases  of  the  Moon    .......... 

Geocentric  Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 
Neptune      ........... 

Heliocentric  Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 
Neptune      ........... 

Sim 's  Co-ordinates     .......... 

Moon's  Longitude  and  Latitude       ........ 

Moon's  Equator,  Mean  Longitude,  etc.        ....... 

Moon's  Libration;  Stm's  Aberration  and  Horizontal  Parallax       .... 

Precession,  Nutation,  Obliquity,  etc.  . 

PART  II— EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Bessbl's  Formulae  for  Star-Reductions,  Constants  of  Paris  Conference 

Besselian  and  Independent  Star-Ntmibers,     "  "  " 

Besselian  and  Independent  Star-Numbers,  exclusive  of  short-period  terms, 

tenth  sidereal  day  .... 

Nutation,  Terms  of  Short  Period  in  the 
Mean  Places  of  825  Standard  Stars  for  191 5.0 
Mean  Places  of  25  Circumpolar  Stars  for  19 15.0 
Apparent  Places  of  15  Northern  Circumpolar  Stars 
Apparent  Places  of  800  Standard  Stars 
Apparent  Places  of  10  Southern  Circumpolar  Stars 
Mean  Errors  for  1920  .... 

Solar  Ephemeris  ..... 
Moon-Culminations  ..... 
Transit-Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus, 

Neptune      ........... 

PART  III— PHENOMENA, 

Eclipses  ...... 

Mean  Places  of  Stars  Occulted  by  the  Moon 

Elements  for  the  Prediction  of  Occultations 

Occultations  Visible  at  Washington 

Ephemeris  for  Physical  Observations  of  the  Sun 

Ephemeris  for  Physical  Observations  of  the  Moon 

Di^ks  of  Mercury  and  Venus 

Ephemeris  for  Physical  Observations  of  Mars 

Ephemeris  for  Physical  Observations  of  Jupiter 

Satellites  of  Jupiter,  Saturn,  Uranus,  and  Nepttme 

Phenomena,  Planetary  Configurations 

Positions  of  Observatories     .... 

Problems  in  Lunar  Distances 

TABLES, 

Table  I — For  Findingthe  Latitude  by  an  Observed  Altitude  of  Polaris 

Table  la — Auxiliary  Table  of  Corrections  for  Latitudes  other  than  45° 

Table  II — Sidereal  into  Mean  Solar  Time 

Table  III— Mean  Solar  into  Sidereal  Time 

Table  IV — ^Azimuth  of  Polaris  at  all  Hour  Angles 

Table  V — ^Azimuth  of  Polaris  at  Elongation 

Table  Va — For  Reduction  of  Observations  Near  Elongation 

Table  VI — ^For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris 

On  the  Arrangement  and  Use  of  The  American  Ephemeris  and  Nautical  Almanac 
Index  to  Apparent  Places  of  Stars  ...... 

General  Index  ........ 

(Bi>h  Z5] 


I-III 

IV-XII 

XII 

Page. 

146 

178 
200 
208 
212 
213 
214 


216 
218 

230 
231 

233 

287 
487 

5" 
526 

54a 


560 

565 
570 
609 
611 
612 
620 
622 
626 
630 
668 
670 
680 


681 
685 
686 
689 
692 
694 
698 
699 


ANNIVERSARIES  AND  FESTIVALS,  1915. 


New  Year's  Day  . 

Epiphany     .... 

Septuagesima  Sunday  . 

Lincoln's  Birthday 

Quinquagesima  (Shrove  Sunday) 

Ash  Wednesday   . 

Washington's  Birthday 

Palm  Sunday 

First  Day  of  Passover  . 

Good  Friday 

Easter  Sunday 

Rogation  Sunday 

Ascension  Day  (Holy  Thursday) 

Hebrew  Pentecost  (Shebuoth) 

Pentecost  (Whit  Sunday)     . 

Memorial  Day 

Trinity  Sunday    . 

Corpus  Christi 

Independence  Day 

Labor  Day  (except  in  certain  States) 

Day  of  Atonement  (Yom  Kippur) 

First  Day  of  Tabernacle  (Sucoth) 

Election  Day  (in  some  States) 

Thanksgiving  Day 

First  Sunday  in  Advent 

Christmas  Day     .... 

[Bphis] 


Friday, 

Jan. 

I. 

Wednesday,  Jan. 

6. 

Sunday, 

Jan. 

31. 

Friday, 

Feb. 

12. 

Sunday, 

Feb. 

14. 

Wednesday 

,  Feb. 

17. 

Monday, 

Feb. 

22. 

Sunday, 

Mar. 

28. 

Tuesday, 

Mar. 

30. 

Friday, 

Apr. 

2. 

Sunday, 

Apr. 

4. 

Sunday, 

May 

9. 

Thursday, 

May 

13. 

Wednesday,  May 

19. 

Sunday, 

May 

23. 

Sunday, 

May 

30. 

Sunday, 

May 

30. 

Thursday, 

June 

3. 

Sunday, 

July 

4. 

Monday, 

Sept. 

6. 

Saturday, 

Sept. 

18. 

Thursday, 

Sept. 

23. 

Tuesday, 

Nov. 

2. 

Thursday, 

Nov. 

25. 

Sunday, 

Nov. 

28. 

Saturday, 

Dec. 

25. 

VI 


INTRODUCTION. 


The  Ephemens  for  the  Meridian  of  Greenwich,  comprising  Part  I  of  this 
volume,  has  been  constructed  from  various  tables  of  the  Sun,  Moon,  and  planets, 
as  stated  below,  and  the  ephemerides  of  these  bodies  for  the  meridian  of  Washing- 
ton contained  in  Part  II  have  been  computed  from  the  same  tables. 

The  Ephemeris  of  the  Sun  is  constructed  from  Newcomb's  Tables  of  the  Sun, 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is 
8".8o,  Paris  Conference^  May,  j8g6. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae: 

X^R  cos  X 

y=/?  sin  X  cos  fi>  — 19.3  jR  ft 

Z^R  sin  X  sin  00+44.5  R  fi 

The  reductions  to  mean  equinox  are  computed  by  the  formulae— 

^Ar=+  y  sec  M  ^A.  sin  1'' 

A  Y^-X  cos  M  JA  sm  i^^+  ZAtm  sin  \^'-\-  9.1  xR  sin  (A.+6*') 

AZ  «-Ar  sin  tt>  JA  sin  \''-  YJoo  sin  i^'-ai.o  tR  sin  (A+a**) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

/?=the  Sun's  radius  vector, 

X=the  Sun's  true  longitude, 

>9»the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 

oo=tlie  obliquity  of  the  ecliptic, 
AX'ssihe  reduction  of  longitude  for  precesskm  and  nutation  from  the  beginning  of  the 

Besselian  fictitious  year, 
^aosthe  reduction  of  the  mean  to  the  apparent  obliquity, 

r=the  fraction  of  the  year  since  the  beginnning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hansen's 
Tables  de  la  Lune  (London,  1857),  the  mean  longitude  being  corrected  as  in 
previous  years,  beginning  with  the  volume  for  the  year  1883.  The  statement  con- 
cerning these  corrections  which  is  contained  in  the  volumes  from  1883  to  191 1, 
inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly  in  accordance 
with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the  Moon,  part  i,  page 
268,  Washington  Observations,  1875,  Appendix  II.     That  formula  is, 

-I^^i4-29^'.i7  T-3^^86  'P-Va-y^oQ  sin  A-i5'^49  cos  A, 

while  the  expression  actually  used  is, 

-1^^x4-29^^17  T-3^^76  T2-Vj-is'^49  cos  A. 

In  these  formulae  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Newcomb's 
cables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI, 
parts  2,  3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed 
in  this  office  by  George  W.  Hbul,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VII,  parts  i  and  2. 
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viu  INTRODUCTION. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Nbwcomb's  tables  of 
these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and  planets 
has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newcomb's  Tables  of  the  Sun, 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  i,  and  is  given  at 
intervals  of  five  days  on  page  214.  The  formulae  from  which  the  nutation  is  com- 
puted are  as  follows,  the  time  interval  T  being  expressed  in  units  of  100  years, 
reckoned  from  1900.     See  Tables  of  ike  Sun,  page  26. 

3^= -(17^^234+0^^.017  T)  sin  JJ  *e«+9''.2i4  co»  ft 
+    ©^''.209  sin  a  JJ  —©^''.090  cos  a  (2 

-  i^^.2S7  sin  2  L  +0^^.546  cos  2  L 

-  0^^049  sin  (3  L+78°-7)  +0^^021  cos  (3  L+78^7) 
+    o^^iio  sin  (L+75**.3)  -0^^009  cos  (L-78^7) 

The  formulae  for  the  nutation  used  in  computing  the  Bessdian  and  Independent 
Star  Numbers,  pages  218-229,  are  as  follows: 

Terms  of  Long  Period.  Terms  of  Short  Period. 

50=— (i7^''.234-f-o^''.oi7  T)  sin  JJ  —0^^204  sin  a  C 

+    y^209sin2jj  -f  y^oii  sin  (C +r') 

-  1^^272  sin  2  L  +c/^o68  sin  (C  -P") 
-f    0^^126  sin  (L-F)  ~</^o34  sin  (2  C  -  Jl) 

-  0^^050  sin  (3  L-F)  -o^'.o26  sin  (3  C  -I^) 

-f    y^oai  sin  (L+n  +0^^015  sin  (C -2  L+r') 

+    o^''.oi2  sin  (2  L— Ji)  -f-o^''.oo6  sin  2  (([  — L) 

de^-\-  (9^^.210+0^^0009  T)  cos  Si  +0^^.088  cos  a  (C 

-  ©^''.090  cos  2  J2  -fo^'.oiS  cos  (a  C  —ft) 
+  0^^.553  cos  a  L  +o^'.oii  cos  (3  C  —P^) 
H-  y^o22  COS  (3  L-P)  -c/^.oos  cos  (C  +P^) 

-  0^^009  COS  (L+r) 

-  o^''.oo7  COS  (2  L— J2) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter  formulae 
have  been  employed  in  computing  the  ephemerides  of  the  stars,  pages  251  to  510, 
are  explained  on  pages  216  and  217.  The  slight  discrepancy  between  the  terms  in 
2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the  first  set. 
See  Bulletin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Newcomb's 
Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VIII,  part  2.  The  mean  places  and  annual  variations  of  the  stars  have  been 
taken  from  Newcomb's  Catalogue,  except  that  those  of  £  Hydri,  38  Horologii 
(G.),  and  7:  Centauri  have  been  taken  from  Veroeffentlichungen  des  Koeniglichen 
Astronomischen  Rechen-Instituts  zu  Berlin,  1907,  No.  33. 

The  relative  accuracy  with  which  the  places  of  the  stars  are  determined  in 
both  right  ascension  and  declination  may  be  estimated  approximately  from  the 
mean  errors  for  the  year  1920,  given  on  pages  51 1-5 17,  and  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  part  2,  pages  370-382. 

The  constants  of  aberration,  precession,  nutation,  and  obliquity  of  the  ecliptic, 
used  in  the  reduction  of  stars  to  apparent  place,  are  given  on  pages  213  and  214, 
and  the  formulae  for  the  computation  of  the  Besselian  and  Independent  Star  Num- 
bers are  given  on  page  216,  the  coefficients  being  those  given  by  Nbwcomb  in 
Bulletin  Astronondquc,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation  depending  on  the  Moon's  mean 
longitude  are  tabulated  for  Washington  mean  midnight  of  each  day  on  page? 
231-232,  and  have  been  computed  from  the  formulae  for  these  terms  given  above. 
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INTRODUCTION.  ix 

The  method  by  which  the  right  ascensions  and  decUnations  of  the  stars  inter- 
polated from  the  lo-day  ephemerides  (pp.  287-486)  are  corrected  for  the  effect  of 
these  short-period  terms  is  given  on  page  217. 

According  to  the  formulae  on  pages  216  and  217  the  star  constants  a,  b,  c,  d, 
a\  b\  c\  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the 
year,  but  if  strict  accuracy  is  required  they  should  be  computed  from  the  star's 
mean  place  at  date,  and  the  following  second-order  terms  should  be  added  to  the 
usual  expressions  for  the  reduction  from  mean  to  apparent  place,  namely — 


ti 


-fo.ooo  003  r'  sm  d\  ^^^  ^  -f-0.000  975  r*  sin'a 

—0.000  149  r*  cos  a)  —0.000  023  cos  3  JJ 

—0.000  0650  r*  sin  aa          |  —0.000  080  cos  a  (2  cos  aa 

+0.000  0103  sin  2  (2  c<>s  aa>  tan'd  —0.000  077  sin  a  £2  sin  2a 

—0.000  0107  cos  a  J2  sin  aaj  +0.000  040  cos  2  Q 

+0.000  0620  sin  2  0  cos  20:1  ^^^z                       —0.000  467  cos  2  Q  cos  aa 

—0.000  0622  cos  2  O  sin  2a]  —0.000  465  sin  a  0  sin  aa, 


tan  ^ 


+0.000  0513  sin  (0+J2)  cos  2a 
—0.000  0507  cos  (0+J2)  sin  aa 
+0.000  0097  sin  (O  —  JJ)  cos  aa 
—0.000  0053  cos  (0  —  JJ)  sin  aa 


tan  d  sec  d 


—0.000  039  cos  (0+J2) 
—0.000  380  cos  (0+J2)  cos  2a 
-0.000  385  sin  (0+J2)  sin  aa 
—0.000  380  cos  (©— J2) 
—0.000  040  cos  (0  —  J2)  cos  2a 
—0.000  072  sin  (©— JJ)  sin  2a 


*  sin  ^  tan  6 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than 
80^,  but  in  computing  the  apparent  places  given  in  the  American  Kphemeris  they 
have  been  applied  whenever  sensible. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
«•  Centauri,  and  61  Cygni,  have  been  corrected  for  the  effect  of  annual  parallax, 
the  adopted  constants  of  parallax  being  o''.38,  o".27,  o".75,  and  o".40,  respectivdy. 

The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 

and  ot^  Centauri,  have  been  corrected  for  the  effect  of  orbital  motion.    AuwERS's 

elements  were  used  for  Sirius  and  Procyon,  and  Sbk's  elements  for  a'  Centauri. 

The  values  of  these  corrections  are  given  on  pages  98  and  99  of  VeroeffenUichwngen 

des  Koeniglichen  Astronomischen  Rechen-Instituts  zu  Berliny  1907,  No.  33,  but  those 

for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to  the  center  of 

the  orbit  before  they  are  applicable  to  the  mean  places  taken  from  Newcomb's 

Fundamental  Catalogue.    These  additional  corrections  for  Sirius  and  Procyon  were 

omitted  in  the  Star  List  [Supplement  to  the  American  Ephemeris  and  Nautical 

Almanac]  for  1910  and  191 1,  and  in  the  American  Ephemeris  and  Nautical  Almanac 

for  1912  and  1913.    The  values  of  the  corrections  for  the  three  stars  are — 


Sirius. 

Procyon. 

a^  Centauri. 

1915.0       1916.0 

1915.0       1916.0 

1915.0        1916.0 

— o".i4o     — o*.i4a 

— o'.o6i     — o'.o62 

+OV669     +o".658 

-o".32      -o".46 

-o".20     -o".o8 

+6".5i      H-6".2S 

The  values  of  ^ot  and  ^d  which  are  given  for  the  companions  to  the  stars 
y  Andromedae,  C  Ursae  Majoris  and  61  Cygni,  have  been  taken  from  the  Greenwich 
lo-year  catalogue  for  1890,  those  for  a  Crucis  from  the  Cape  Catalogue  for  1900, 
and  those  for  or'  Geminorum  from  Doberck's  elements  given  in  the  Asironomische 
Nachrichten,  1904,  Vol.  166,  page  145. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  CoUege  Observatory ^  Vol.  L,  1908. 


X  INTRODUCTION. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newcomb's  Suggested 
List  of  Fmidamental  Stars,  except  that  the  Flamsteed  number  has  been  omitted 
in  all  cases  where  Greek  or  italic  letters  are  available.  In  some  cases  the  con- 
stellation and  number  of  the  uranometries  of  Heis  or  Gould  have  been  used.  In 
all  such  cases,  Heis  or  the  letter  G  in  parentheses  follows  the  constellation  name, 
as,  for  example,  5  Cassiopeiae  (Heis)  and  38  Horologii  (G.). 

The  stars  occulted  by  the  Moon,  pages  565-569,  have  been  selected  from  the 
catalogue  of  zodiacal  stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of 
the  American  Ephemerisy  and  the  mean  places  for  1915.0  have  been  derived  from 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the 
Moon  are  given  in  accordance  with  Bessel*s  method,  the  special  forms  employed 
being  a  modification  of  those  developed  in  Chauvenet's  Spherical  and  Practical 
Astronomy. 

In  the  computation  of  the  elements  of  Eclipses,  the  following  corrections 

to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newcomb  from 

recent  observations  of  occultations  of  stars  by  the  Moon,  have  been  applied.     These 

corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 

G.  M.  T.  Sv  Sb  Stc 

1915*  "  "  " 

Feb.      13*  16^  +6.6  —0.4  +0.4 

Aug.      10    II  +8.8  +0.4  +0.4 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon 
elements  deduced  by  Walter  S.  Harshman. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoi- 
SEAu's  Tables.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's 
tables,  given  in  the  British  Nautical  Almanac  for  1835;  Table  II  of  each  satellite 
having  been  adapted  to  Damoiseau's  tables. 

The  Vth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon 
unpublished  elements  deduced  from  the  observations  of  Barnard. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  have  been 
computed  from  elements  and  tables  given  in  Lick  Observatory  BtUletin,  1906, 
Vol.  IV,  No.  112,  and  in  Astronomische  Nachrichten,  1907,  Vol.  174,  page  359, 
respectively. 

The  elongations  and  conjunctions  of  the  satellites  and  the  positions  of  the 
rings  of  Saturn  are  computed  from  manuscript  tables  based  on  elements  given  by 
H.  Struve  in  Observations  de  Poulkova,  Supplement  i,  St.  Petersburg,  1888;  Pub- 
lications  de  PoulkovOy  Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  and  Astrono- 
mische Nachrichteny  1903,  Vol.  162,  pages  325-344.  The  differential  coordinates 
of  Phoebe  have  been  computed  from  elements  and  tables  given  in  the  Annals  of 
Harvard  College  Observatory y  1905,  Vol.  LHI,  No.  VI. 

The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  Bessel's 
data,  except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of 
various  astronomers. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of 
Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations y  1873, 
Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript 
tables  based  upon  elements  given  by  A.  Hah,  in  the  Astronomical  Journal ,  1898, 
Vol.  XIX,  page  65. 
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The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance 
is  i6'  I'^5o;  while  in  the  computation  of  eclipses  the  value  given  by  AuwBRS  in 
the  Astranomische  Nachricktefiy  1891,  Vol.  128,  page  367,  is  employed,  viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun, 
page  611,  the  following  elements  by  Carrington  have  been  used : 

Inclinatkmof  the  Sim's  equator  to  the  ecliptic 7^  '5^ 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ecliptic 73°40^+5o'''-a5  ('-1850) 

Sidereal  period  of  rotation  (mean  solar  days) ^5^-38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equa- 
torial horizontal  parallax,  tt,  by  the  formula, 

S"o.272  506  )r+ 1^^-50 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  J.  PETERS 

in  the  Asiranomische  Nachrichten,  1895,  Vol.  138,  page  147;  and  the  constant  i".50 

is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of  eclipses 

}s  computed  from  the  formula, 

S*o.a72  274  jr 

The  ephemeris  for  physical  observations  of  the  Moon,  pages  612-619,  has  been 
computed  from  formulae  and  elements  given  by  P.  Hayn  in  Abhandlungen  der  K. 
Sdchsischen  Gesell.  der  Wissenschaften,  Vols.  29  and  30,  1904,  1907. 

The  notation  used  for  the  geocentric  librations  of  the  Moon  is  as  follows: 

I==the  mean  inclination  of  the  Moon's  equator  to  the  ecliptic  (si°  32^.1), 
(2==the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the 

descending  node  of  the  Moon's  equator, 
C»the  angle  at  the  center  of  the  Moon's  disk  made  by  a  Itmar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east  on  the  apparent  disk, 
X,  P,  a,  ^sthe  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon, 
t,  ^ ,  Q'^,  (C  =«the  quantities  defined  on  page  212,  where  their  values  for  the  current  year  are  given» 
p^= Earth's  mean  anomaly, 
9=Moon's  mean  anomaly, 

ooas Angular  distance  of  Moon's  perigee  from  the  ascending  node, 
6,  /= Optical  librations  in  latitude  and  longitude,  respectively, 
6b,  <$/:=  Physical  librations  in  latitude  and  longitude,  respectively, 
^C=  Physical  libration  of  C. 

The  Moon's  geocentric  librations  in  longitude  and  latitude  or,  in  other  words, 
the  earth's  selenographic  longitude  and  latitude,  are  equal  to  l-^-Sl  and  h-\-db^ 
resp>ectively,  and  may  be  found,  for  any  time,  by  means  of  the  following  formuke, 
in  connection  with  the  tables  given  on  pages  212  and  213 : — 

/iss-o'.aiy  sin  2  (JJ— A) 
A»sin  /  cos  (Ji— A) 
tan  B=tan  /  sin  (JJ— A.) 

^  ^="^  *  Si^         «*"  *       ^s6 

«6=4-io8^^  sm  (tt>H-0+3/'  sin  (CO- 0- 11^'  sin  (^+a>-0 
dl^-\'i2^^  sin  g^sg^^  sin  (7^— 18^^  sin  aoo 

-[108^''  cos  (ttJ-f-/)-3/^  cos  (co-/)+ii^^  008  (^+<»-0]  tan  b 
«C-»~[io8''^  cos  (w+0-3/^  cos  («>-/)+xi^^  006  (y+»-/)J  sec  b 
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The  Sun's  sdenographic  latitude  and  longitude  have  been  computed  from 
formulse  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

Position  of  north  pole  of  Mars    .  .        .        {  ».        q     ,    „\     ,,^).  C 

1^=54    so'  o'''-|-i2'^.6o(/-i905) 

T»    •*•         r      -*i-       t      r  T      •*  (a=i7*»  52™   o".84+ o".247(<  — loio) 

Position  of  north  pole  of  Jupiter        .        .        .  w    ^  o     /      „Z        „Z  ).  C 

1 0=64°  33''  34''^6-  o'^6o(/-i9io) 

Rotation  period  of  Mars 24**  37™  22'.65 

Rotation  period  of  Tuoiters«  ,1       '        *  *        •      9   5      3    •°°4 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 

Mean  Noon 52°. 01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47*^-3i 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon 96°. 58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crommelin 
(sec  Monthly  Notices  R.  A,S.,  1905,  Vol.  66,  page  56),  while  that  of  the  north  pole  of 
Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau  for  1750  (see 
Tables  Ecliptiques  des  Satellites  de  Jupiter ^  page  (i)).  The  rotation  periods  of  Mars 
and  of  Jupiter  and  the  longitudes  of  the  central  meridians  are  according  to  Marth 
(see  Monthly  Notices  R,  A,  S.,  1896,  Vol.  56,  pages  395-403  and  517-524).  The 
longitude  of  the  Great  Red  Spot  and  the  time  of  its  transit  across  the  Central 
Meridian  given  in  the  volumes  for  191 3  and  191 4  are  replaced  by  those  of  System 
II.  of  Marth.  This  change  has  been  made  in  view  of  the  following  facts:  The 
Paris  Conference  of  October,  1911,  assigned  to  the  office  of  the  American  Ephemeris 
and  Nautical  Almanac  the  preparation  of  the  ephemerides  for  the  physical  obser- 
vations of  the  planets;  a  general  desire  exists  that  the  use  of  System  II.  of  Marth 
should  not  be  discontinued;  and  the  position  of  the  Great  Red  Spot  during  the 
opposition  of  191 2  was  about  70®  from  the  place  predicted  from  the  elements 
adopted  in  the  American  Ephemeris  and  Nautical  Almanac  for  191 3. 

The  adopted  semidiameters  of  the  planets  are  given  on  page  xv,  and  their 
stellar  magnitudes  have  been  computed  from  formulae  given  by  G.  Mueller  in 
Publicationen  des  Astrophysikalischen  Observatoriums  zu  Potsdam ^  1893,  Vol.  8, 
page  366. 

In  the  list  of  observatories,  pages  670-679,  the  latitudes  given  are  in  most 
cases  astronomical.  In  some  instances  they  have  been  determined  by  geodetic 
triangulation  from  other  points.  The  reductions  from  geographic  to  geocentric 
latitude,  <p'-cp,  and  the  distance  from  the  center  of  the  earth,  p,  are  computed 
from  the  formulae  on  page  xiv,  using  the  flattening  -^ir  obtained  by  John  F.  Hay- 
ford  in  Supplementary  Investigation  in  igog  of  the  Figure  of  tlie  Earth  and  Isostasyy 
U.  S.  Coast  and  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference ^ 
October,  191 1. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 
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THB  YSAR   1 9 15,  WHICH  COMPRISBS  THB  LATTBR  PART  OP  THB  139TH  AND  THE  BEGINNING  OP  THB 
I40TH  YEAR  OP  THE  INDEPENDENCE  OP  THE  UNITED  STATES  OP  AMERICA,  CORRESPONDS  TO — 

The  year  6628  of  the  Julian  Period; 

7423-7424  of  the  Byzantine  era,  the  year  7424  commencing  on  Sep- 
tember I ; 
5675-5676  of  the  Jewish  era,  the  year  5676  commencing  on  Sep- 
tember 9,  or,  more  exactly,  at  sunset  on  September  8; 
2668  since  the  foundation  of  Rome,  according  to  Varro; 
2662  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been 
assigned  to  Wednesday,  the  26th  of  February  of  the  3967th 
year  of  the  Julian  Period;  corresponding,  in  the  notation  of 
chronologists,  to  the  747th,  and,  in  the  notation  of  astronomers, 
to  the  746th  year  before  the  birth  of  Christ; 
2691  of  the  Olympiads,  or  the  third  year  of  the  673d  Olympiad, 
commencing  in  July,  191 5,  if  we  fix  the  era  of  the  Olympiads 
at  775  J4  years  before  Christ,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  Period; 
2227  of  the  Grecian  era,  or  the  era  of  the  SBLEUciDiB,  which  began 
near  the  vernal  equinox  of  the  year,  —  3ii«=B.  C.  312,  —4402 
of  the  Julian  Period; 
1 63 1  of  the  era  of  Diocletian; 

2575  of  the  Japanese  era  and  to  the  4th  year  of  the  period  entitled 
Taisho. 

The  year  1334  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on 
the  9th  day  of  November,  191 5. 

The  first  day  of  January  of  the  year  191 5  is  the  2,420,499th  day  since  the  com- 
mencement of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


ti 


(< 


Dominical  I^etter C 

Epact 14 

Lunar  Cycle  or  Golden  Number     16 


Solar  Cycle 20 

Roman  Indiction      ....         13 
Julian  Period 6628 
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ASTRONOMICAL  CONSTANTS. 


// 


Paris  Conference. 


Solar  Parallax 8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47 

General  Precession 5o".2564+o".ooo222(t— 1900)1  ^  , 

Obliquity  of  the  Ecliptic  ....     23^  27'  8".26~o".4684(t-  1900)  J  ^^^^"^^• 
Equatorial  Horizontal  Parallax  of  the  Moon    ....     57'  2".63*     (Newcomb). 
Mean  distance  Earth  to  Moon  384395  kilometers=238  85i  miles,  or  60.2669  radii. 
Mean  distance  Earth  to  Sun  149  499  935  kilometers  ==  92  894  767  statute  miles. 
Velocity  of  light  299860  kilometers=i86  324  statute  miles  per  second  (Newcomb 

and  Michelson). 
Light  travels  unit  distance  in  498^.566. 
Gaussian  Gravitation  Constant,  tk  =  0.017  202  099  =  3  548".  187  61. 

m  m  2h 

Acceleration  in  one  sec.  due  to  gravity,  9^= 9.8060— 0.0260  cos  29>— ^-^.J 


m 


m 


2h 


Length   of   seconds    pendulum,  /=o.993  549— 0.002  631  cos  2^— ^^-/.J 

Length  of  the  year:  ^ 

365.242  198  79—0.0000000614  (t— 1900) 
365.256  360 42 +  0.000 000 001 1  (t— 1900) 
365.259641  34+0.0000000304  (t— 1900) 
346.620000      +0.00000036      (t— 1900) 


Helmert. 


Tropical  (ordinary) 
Sidereal     .... 
Anomalistic    .     .     . 
Eclipse       .... 

Length  of  the  month : 

Synodical  (ordinary) 


Newcomb. 


Hansen. 


d  d       h      m        s 
29.530588=29    12    44      2.8 

Tropical 27.321582  =  27     7  43     4.7 

Sidereal 27.321661  =  27     7  43  11. 5 

Anomalistic 27.554550=27  13  18  33.1 

Nodical 27.212219  =  27    5     5  35. 7J 

Length  of  the  day :  h     m      s 

Sidereal 23  56     4.091  of  mean  solar  time. 

•     Mean  Solar 24     3  56.555  of  sidereal  time. 

Dimensions  of  the  Earth  (Hayford's  Spheroid  of  1909) : 

Equatorial  Radius,  0=6378.388  kilometers  or  3963.34  statute  miles. 

Polar  Radius,  t  =  6356.909  **         or  3949.99       **  ** 

Flattening,        = 

^  a       297.0 

Logarithm  of  the  eccentricity  — =log  e=  8.913  804 

Logarithm  radius = log p=  9.999  2695  +  0.000  7324  cos  2^—  0.000  0019  cos 4 9?. 
Reduction  from  geographic  latitude  <p  to  geocentric  latitude  (p\ 
{p'—(p=z  —  11'  35".66  sin  2<p+  i".i7  sin  4<p. 

I  meter=  3.280  8333  feet,     i  foot  =  0.304  8006  meters. 
I  statute  mile  =  0.868  392  nautical  or  geographical  miles. 
I  nautical  mile=  1.151  553  statute  miles. 

*  Used  in  the  computation  <^  eclipses.  The  parallax  used  in  the  computation  of  the  epheraeris  of  the  Moon 
ccmtained  in  this  volume  is  57'  2". 23  (Hansen). 

t  k*  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun.  which  is 
also  the  astronomical  unit  of  distance,  the  unit  of  time  bein£  one  mean  solar  day. 

t  9-" latitude,  A—elevation  above  sea  le\'el  in  meters,  and  log  R— 6.80416. 

NoTR. — The  above  values  of  log  p  and  9^—9  were  computed  with  the  eccentricity  that  results  from  assuming 
that  the  flattening  of  the  earth  is  exactly  ^^. 
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ASTRONOMICAL  CONSTANTS. 


SBMIDIAMETERS  OF  THE   SUN,   MOON,   AND  PLANETS. 


At  unit 

Distance. 

#        // 

Sun 15  59.63 

Moon 15  32.58* 

Mercury 3.34 

Venus 8.55 

Mars 5.05 

Japiter  (Equatorial)  ...  i  40.20 

Jupiter  (Polar) i  34.12 

Saturn  (Equatorial)  ...  i  24.88 

Saturn  (Polar) i   17.47 

Uranus 33-52 

Neptune 38.66 


At  mean 

least 
Distance. 


tt 


^5.45 

30.90 

9.64 

23.84 
22.40 

9-94 
9.07 

1.84 
1.33 


In  Kilo- 
meters. 

695  533-61 

1  737.96 

2  420.82 
6  197.01 

3  660.22 
72  624.56 
68  217.80 
61  520.69 
56  149.95 
24  295.16 
28  020.61 


In  SUtute 
Miles. 

432  183.68 
I  079.91 

1  504.24 
3  850.67 

2  274.37 
45  127.16 

42  388.90 

38  227.48 

34  890.23 

15  096.43 

17  411.34 


Authority. 

Auwers. 

Newcomb. 

Le  Verricr. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Barnard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


ELEMENTS  OP  THE  PLANETARY  ORBITS  FOR  THE  EPOCH  1915 — ^January  O**  G.  M.  T. 


Mean  Dis- 

Naxne.  tance. 

5   Mercury 0.387  099 

9  Venus 0.723  331 

©  Earth i.oooooo 

^   Mars         1.523  688 

%  Jupiter 5.202  803 

\   Saturn 9538  843 

5   Uranus 19.190978 

y  Neptune 30.070  672 


Sidereal 

Period  in 

Tropical  Years. 

0.240  85 
0.615  21 
1.00004 
1.88089 
11.862  23 

29.457  72 
84.015  29 

164.788  29 


Sidereal 
mean  daily 
Motion. 
It 

14  732.420 

5  767.670 

3548.193 
I  886.519 

299.128 

120.455 

42.23 

21.53 


Synodic 

Period  in 

Tropical  Years. 

0.317  26 
1-59872 


2.13539 
1.092  II 

1.035  18 

I.01209 

1.006  14 


Eccen- 
tricity. 

0.205  6x73 
0.006  8135 
0.016  7448 
0.093  3225 
0.048  3620 

0.055  8379 
0.047  0865 
0.008  5428 


Name. 

8  Mercury 

9  Venus  . 
©  Earth  . 
^    Mars 

H  Jupiter  . 
\  Saturn  . 
§  Uranus  . 
^  Neptune 


Indina- 

tion  to  the 

Ecliptic. 


Mean  Longi- 
tude of  the 
Node. 


Mean  Longi- 
tude of  the 
Perihelion, 


// 


It 


It 


7     o  "4 
3  23  37.6 

.     •     . 
I  51     1.0 

1  18  28.5 

2  29  30.1 

0  46  21.9 

1  46  40.1 


47  19  25.3 
75  54  52.6 

•  •  • 

48  54     5.8 

99  35  22.4 
112  54  51.8 

73  33  56.5 
130  50  37-5 


76  7  58.8 

130  22  30.0 

loi  28  43.3 

334  29  40.4 

12  57  11.8 

91  22  57.3 

169  17  18.6 

43  53  ".I 


Mean  Lonsi- 

tude  at  the 

Epoch. 

o  /  // 

276  13  13.51 

119  26  49.99 

99    4  22.04 

284  36  34.04 

III  25  58.17 

90    3  59-41 
307  50  20.14 

1x8    o     1. 18 


Logarithm  of 

Mass  in  Unit 

of  Sun's  Mass. 

3.221  8487  —  10 
4.389  3398  - 10 
4.482  2896  —  10 

3.509  5499  - 10 
6.979  9082  — 10 

6.455  7335  - 10 
5.6407528-10 
5.7055338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by  New- 
comb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris,  and  are 
the  same  as  those  used  in  computing  the  ephemerides  of  these  planets.  Those  of 
Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of  the  Astronomical 
Papers  for  the  epoch  of  the  tables.  They  are  reduced  to  191 5  by  applying  LE 
Verrier's  variations,  and  can  not  be  regarded  as  being  strictly  identical  with  the 
elements  used  in  computing  the  ephemerides  of  those  planets  in  this  volume. 

*  At  mean  distance.    See  Ast.  Papers  Am.  Eph..  Vol.  IX.  p.  39.    For  the  values  of  the  semidiameter  used  in 
tins  vofatme  see  page  ad. 

[Eph  25]  t;n 


SYMBOLS  AND  ABBREVIATIONS. 


0 
c 
? 

9 

e 


Spring 
Signs. 

Summer 
Signs. 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC. 

h 


I 

2 

3 

4 

5 
6 


r 

n 

SI 


Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


SIGNS  OF  THE  ZODIAC. 


Autumn 
Signs. 

Winter 
Signs. 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 


"I 


^ 


Libra. 

Scorpius. 

Sagittarius. 

Capricomus 

Aquarius. 

Pisces. 


ASPECTS. 


6 
D 
8 


a 

N. 

S. 

E. 

W. 

xvi 


Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
Quadrature,  or  differing  ±  90®  in  Longitude  or  Right  Ascension. 
Opposition,  or  differing  180®  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Ascending  Node. 

Descending  Node. 

North. 

South. 

East. 

West. 


o 

// 

h 
m 

s 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


[Sph  15) 


PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 

MERIDIAN  OF  GREENWICH. 


[Bph  15J 


i 


JANUARY,  1915. 

AT  GREENWICH  APPARENT  NOON. 


NOTB.— The  mtui  time  cd  KmidianitUr  pusiai  thF  nmidiia  nuy  be  lound  by  nibtranini  e>> 
The  si^D  +  i>Trfixed  to  tlie  hourly  chaase  uf  dnrluiMlioQ  IndicdLcj  tlut  south  declioatiun 


JANUAKY,  1915. 

AT  MEAN  NOON. 


JANUABY,  1916.  m. 


IV. 


JANUARY,  1915. 

GREENWICH  MEAN  TIME. 


•• 

a 

o 

«% 

y 

c 

irvrrrki  ▲ 

0 

bJAlLilA. 

^ 

t 

>> 

P 

Noon.        1 

1 

# 

tf 

I 

15 

8.4 

2 

15 

16.0 

3 

15 

23.8 

4 

15 

31-7 

5 

15 

39.6 

6 

15 

47.5 

7 

15 

55.2 

8 

16 

2.7 

9 

16 

9.5 

lO 

16 

15.2 

II 

16 

19.3 

12 

16 

20.9 

13 

16 

19.6 

14 

16 

15.1 

15 

16 

7.4 

i6 

15 

57.1 

17 

15 

450 

i8 

15 

32.2 

19 

15 

19.8 

20 

15 

8.6 

21 

14 

59-4 

22 

14   52.6 

23 

14 

48.7 

24 

14  47.6 

25 

14  49.4 

26 

14  53.8 

27 

15 

0.3 

28 

15 

8.6 

29 

15 

17.9 

30 

15 

27.7 

31 

15 

37.2 

32 

15 

46.0 

THE  MOON'S 


Midnight. 


It 


5  12.1 

5  199 

5  27.8 

5  35.7 

5  43.6 

5  514 

5  590 

6  6.2 
6  12.6 

6  175 

6  20.4 

6  20.7 

6  17.7 

6  11.6 

6  2.5 

5  51.2 

5  38.6 

5  25.9 

5  140 

5  3-7 

4  55-7 

4  503 

4  47.8 

4  48.2 

4  513 

4  56.8 

5  4.3 

5  13-2 

5  22.8 

5  32.5 

5  41.7 


15  49-9 


HORIZONTAL  PARALLAX. 


Noon. 


Diff.for 
I  Hour. 


// 


55  27.96 

55  55.75 

56  24.52 

56  53.60 

57  22.66 
5751.52 

58  19.89 

58  4720 

59  12.27 

59  33.35 
5948.12 

5954.14 

59  4932 
59  32.62 
59    4.40 

58  26.61 
57  42.38 
56  55.49 

56  9.80 
55  28.69 
54  54.85 

543017 
54  1572 
54  11.88 

54  18.40 
54  3438 

54  58.47 

55  28.76 

56  3.04 

56  38.88 

57  13.85 
57  4591 


+1.126 

1. 183 
1.209 

+1.212 
1.208 

+1.166 

I.IOI 

0.976 

+0.764 

0.450 

+0.037 

-0.446 
0.944 

1-393 

-1-734 
1.926 

1-954 

—1.829 

1.578 
1.229 

—0.820 
-0.382 
+0.060 

40.477 
0.846 
1. 148 

+1.360 
1.479 

1.490 
1.410 

+1.250 


Midnight. 


// 


5541.69 
56  10.06 

56  39.05 

57  8.14 
573713 

58  5.79 

58  33.74 

59  0.1 1 

59  ^3.44 

5941.68 

59  52.37 
59  53.18 

59  42.47 
59  19-86 
58  46.53 

58  5.07 
57  19.02 
56  32.27 

55  48.49 
55  10.72 
5441.28 

5421.63 

54  12.47 
54  1389 

54  25.28 

54  45.52 

55  12.98 

55  45.54 

56  20.93 

56  56.61 

57  30.36 

58  0.31 


Diff.  for 
I  Hour. 


It 
+I.160 
1.200 
1. 212 

+I.2II 
1.203 
1. 183 

+I.I40 
1.048 
0.882 

+0.620 

+0-255 
-0.199 

—0.696 
1. 179 
1.580 

-1.850 
1. 961 
1. 910 

-1. 718 

1. 413 
1.030 

-0.603 
—0.160 
+0.273 

+0.668 
1.007 
1.266 

+1.433 
1.498 
1. 46 1 

1-339 
+1.149 


UPPER  TRANSIT. 

Meridian  of 
Greenwich. 

I>iff .  for 
I  Hour. 

h       m 

12  30.6 

13  22.7 

14  12.6 

m 
2.21 

2.13 
2.03 

15      0.3 

15  46.4 

16  32.0 

1.95 
1.90 

1.90 

17    18.3 

18     6.8 
18  58.9 

1.97 
2.09 
2.26 

19  55-4 

20  56.4 

22     0.4 

2.45 
2.62 

2.69 

23    4-4 
6 

2.62 

•            • 

0    54 

2.45 

1     1.5 

1  52.5 

2  39.0 

2.23 
2.02 

1.87 

3  22.4 

4  3.9 
4  44-8 

1.76 

1. 71 
1. 71 

5  26.3 

6  9.3 

6  54-7 

1-75 
1.84 

1-95 

7  43.0 

8  34.0 

9  27.2 

2.07 
2.18 
2.24 

10  21.0 

2.24 

11  143 

12  5.8 

2.19 
2.10 

12  55.3 

2.02 

13  43.0 

1.95 

AGE. 


Noon. 

d 

15.4 
16.4 

17.4 

18.4 

19.4 
20.4 

21.4 
22.4 

23.4 

24.4 
25.4 
26.4 

27.4 
28.4 

29.4 
0.9 

1-9 
2.9 

3-9 
4-9 
5.9 

6.9 

7.9 
8.9 

9.9 
10.9 

1 1.9 

12.9 

13.9 
14.9 
15.9 

16.9 


JANUARY,  1915.  V. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


VI.  JANUARY,  1915. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


JANUARY,  1915.  VU. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


Vin.  JANUARY,  1915. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


10  JANUARY,  1915.  K. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


JANUARY,  1915. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


12  JANUARY,  1915.  XI. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


XII. 


JANUARY,  1915. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 

Diff. 

Diff. 

Diff. 

Hoiu 

r.  Richt  Ascension. 

for 

Dedixiatioa. 

for 

[Hotir. 

for 

TVrHnAt^n. 

for 

•    ^^•^■'•^ 

I  Min. 

xMin. 

zMin. 

X  Mill. 

F 

RIDA\ 

'»9- 

SUNDAY  31. 

h 

m       t 

B 

•         1           II 

II 

h    m       s 

s 

•        1         II 

II 

o 

7 

21     0.78 

a  .3028 

N.  25  26    9.0 

6.657 

0 

9    8  17.80 

2.X580 

N.  17  37  37.8 

12.5x7 

I 

7 

23    18.89 

a. 3008 

25  19  25.3 

6.798 

z 

9  10  27.18 

3.1548 

17  25    3.8 

13.6x5 

3 

7 

25  36.87 

3.3986 

25  12  33.2 

6.938 

2 

9  "  36.37 

3.1515 

17  12  24.0 

X3.7xa 

3 

7 

27  54.72 

a. 2963 

25    5  32.7 

7.078 

3 

9  14  45.36 

3.X483 

16  59  38.4 

X3.807 

4 

7 

30  12.43 

3.a940 

24  58  23.8 

7.3x7 

4 

9  16  54.17 

3.X45a 

16  46  47.1 

13. 90a 

5 

7 

32  30.00 

a.a9z6 

24  51    6.6 

7.356 

5 

9  19    2.78 

3.1430 

16  33  50.2 

X2.994 

6 

7 

34  47  42 

a. 3893 

24  43  41. 1 

7.493 

6 

9  21  II. 21 

3.X389 

16  20  47.8 

X3.086 

7 

7 

37     4.70 

a. 3868 

24  36    7-4 

7.630 

7 

9  23  19.45 

2.1358 

16    7  39.9 

X3.X77 

8 

7 

39  21  83 

3.3843 

24  28  25.5 

7.767 

8 

9  25  27.50 

3.X338 

15  54  26.6 

13.266 

9 

7 

41  38-80 

3.3815 

24  20  35.4 

7.902 

9 

9  27  3538 

3.1398 

15  41    8.0 

X3.354 

lO 

7 

43  55.61 

3.3789 

24  12  37.2 

8.037 

10 

9  29  43.07 

a. 1367 

15  27  44.1 

X3.44a 

II 

7 

46  12.27 

3.3763 

24    4  309 

8.173 

II 

9  31  50.58 

3.1337 

15  14  150 

13.527 

13 

7 

48  28.76 

2.3735 

23  56  16.5 

8.307 

12 

9  33  57.91 

a.i3o8 

15    0  40.8 

X3 .6x3 

13 

7 

50  45  09 

3.3707 

23  47  54.1 

8.439 

13 

9  36    507 

2.XX79 

14  47     1.6 

X3.695 

14 

7 

53     1-24 

3.3678 

23  39  23.8 

8. 571 

14 

9  38  12.06 

3.X150 

14  33  17.4 

13  777 

15 

7 

55  17.22 

a. 3649 

23  30  45-6 

8.703 

IS 

9  40  18.87 

3.II33 

14  19  28.3 

13.858 

16 

7 

57  33  03 

a. 3630 

23  21  59.5 

8.833 

16 

9  42  25.52 

3.1094 

14    5  34.4 

13  937 

17 

7 

59  4«.66 

a. 3590 

23  13     5.6 

8.963 

17 

9  44  32.00 

3.1066 

13  51  35-8 

14.0x6 

18 

8 

2     4.11 

3.356X 

23    4    3.9 

9.093 

18 

9  46  38.31 

3.1039 

13  37  32.5 

X4.093 

19 

8 

4  1939 

3.3531 

22  54  54.5 

9.330 

19 

9  48  44.47 

3.IOI3 

13  23  24.6 

14x69 

20 

8 

6  34.48 

3.3499 

22  45  37-5 

9.347 

20 

9  50  50.47 

3.0987 

13    9  12.2 

X4  243 

21 

8 

8  4938 

3.3468 

22  36  12.8 

9.474 

21 

9  52  56.31 

3.O96X 

"  54  55.4 

14.3x7 

22 

8 

xz     4.10 

3.3438 

22  26  40.6 

9  599 

22 

9  55    2.00 

2.0936 

12  40  34.2 

14.389 

23 

8 

13  '8.63 
SA'] 

3.3406 

rURD/ 

N.  22  17    0.9 
LY30. 

97*4 

23 

9  57    7-54 
MONDA 

2.O9XX 

^,  FEB 

N.  12  26    8.7 
RUARY  I. 

14  4^ 

0 

8 

15  32.97 

aa374 

N.  22     7  13.7 

9.848 

0 

9  59  ".93 

2.0887 

N.  12  II  39.0 

X4.5a9 

I 

8 
8 

17  47.12 
20     1.07 

3.3343 
3.3309 

21  57  19.1 
21  47  17.2 

9.97X 
xo.o9a 

2 

3 

8 

22  14.83 

3.3377 

21  37    8.0 

X0.3X3 

4 

8 

24  28.39 

3.a344 

21  26  51.6 

XO.333 

PHASES 

OFT] 

aE  MOON. 

5    1 

8 

36  41.76 

a.a3xa 

21  16  28.0 

xo.4Sa 

6 

8 
8 

a8  54.93 
31     791 

3.3X79 

3.3x46 

21    5  57.3 
20  55  19.5 

I0.57X 
XO.688 

7 

8 

8 

33  20.68 

3.3XXa 

20  44  34-7 

XO.804 

d 

h       m 

9   1 

8 

35  33.25 

3.3078 

20  33  43.0 

XO.919 

0 

Full  Moon 

«         • 

.     .    Jan.      I 

0  20.5 

10   1 

8 

37  45.62 

3.3046 

20  22  44.4 

««  033 

• 

Last  Quarter 
New  Moon 

...       8 

9   12.6 
2  41.9 

1 
II 

8 
8 

39  57  80 
42     9.77 

3.30x3 
a.X978 

20  II  39.0 
20    0  26.9 

II. 146 
11.358 

• 

i< 

12 

*o 

,-    I 

8 

44  21.54 

3.X94S 

19  49    8.0 

11.369 

I 

First  Quartei 

■ 

22  1 

7  32.3 

^3 

8  46  3311 
8  43  44.47 

0      ^^     ,««   iC 

a.X9XX 

19  37  42.6 
19  26  10.6 

IX.A78 

0 

Full  Moon 

■^o  I 

6  41.3 

3. 1878 
3.X845 

XI. 587 

•           •           •          0 

16 

0 

5^  55'"^ 

19    14    32.1 

XX. 696 

17 

8 

53     ^61 

3.x8xz 

19      2   47.1 

XI. 802 

d       h 

[2      2.1 

iS 

8 

55  17.37 

3.X778 

18   50  55.8 

f%            ^\            f\ 

11.907 

(C 

Perigee    .     . 

•         • 

.     .     .  Jan.     ] 

'9 

8 

57  27.94 

a.X745 

18  38   58.2 

12.012 

Apogee    .     . 

■/ 

20 

8 

59  38.31 

3.X7X3 

18   26   54.3 

I2.XI6 

(L 

•         • 

/ 

13    20.7 

21 

9 
9 

z  48.48 
3  58.45 

3.1678 
3.1645 

18    14  44.3 
18      2    28.1 

I2.ai8 
12.320 

22 

23 

9 

6    8.22 

3.X6I3 

17  50    5-9 

12.4x9 

24 

9 

8  17.80 

3.1580 

N.  17  37  37-8 

xa.sx7 

14 


FEBRUARY,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat. 
SUN. 

Mon. 


.d  . 


& 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 
28 

29 


THE  SUN'S 


Apparent  Right 
Ascension. 


h  m 
2056 


7.44 


2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
22 


o  12.17 
4  16.08 

8  19.19 

12  21.49 
16  22.99 

20  23.71 
24  23.64 
28  22.78 

32  21.14 
36  18.74 
40  15-56 

4411-63 
48  6.94 

52   1.50 

55  55.31 

59  48.39 

3  40.74 


22  732.38 
22  II  23.33 
22  15  13.58 

22  19  3.16 
22  22  52.08 
22  26  40.36 

22  30  28.01 
22  34  15.06 
2238  1.52 
22  41  47.40 

22  45  32.75 


DiflF.  for 
z  Hour. 


s 
10.214 

10.180 

10.146 

10. 1 13 
10.079 
10.046 

10.013 
9.981 
9.948 

9.916 
9.884 
9.852 

9.820 
9.789 

9-758 

9-727 
9.697 

9.667 

9.637 
9.608 

9.580 

9.55a 
9-525 
9.499 

9.473 
9.448 

9.424 

9.401 

9-379 


Apparent  Decli- 
nation. 


I 


DiflF.  for 
z  Hour. 


It 


s. 


7  19  22.7 

7  2  23.3 
645  5.9 

6  27  31.0 
6  9  38.8 
5  51  29.9 

5  33  4.5 
5  14  23.1 
4  55  26.1 

4  36  14.0 
4  16  47.1 

3  57  5.9 

3  37  10.9 
3  17  2.4 
2  56  41.0 

2  36  7-1 
2  15  21. 1 

I  54  23.5 

I  33  14-6 
I  II  55-0 
o  50  25.0 

o  28  45.1 
o  655.7 
94457.1 

9  22  49.8 
9    034.2 

8  38  10.7 

8  15  39.5 


S.  7  53    1.2 


tt 


+42.09 
42.85 

43.59 
+44-31 

45-02 
45-72 

+46.40 

47-05 
47-69 

+48.31 
48.91 

49-50 

+50.07 
50.62 

51-15 

+51.66 
52.16 
52.64 

+53-10 

53-54 
53-96 

+54-36 

54.75 
55." 

+55.48 
55.82 
56.14 

56-45 
+56.74 


Semidiam- 
eter. 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


tt 


5-76 
5-61 
5.46 

5.30 
5.14 
4.97 

4.80 
4.62 

4.44 

4.26 

4.07 
3-88 

3.69 
3.50 

3.31 

3.12 
2.92 
2.71 

2.50 
2.29 
2.08 

1.87 
1.66 
1.44 

1. 21 

0.99 
0.76 

0.53 


6  10.29 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68.33 
68.22 

68.10 
67.99 

67.87 

67.75 

67.64 

67.52 
67.41 

67.30 
67.19 

67.08 

66.97 
66.86 
66.76 

66.65 

66.55 
66.45 

66.35 
66.25 

66.15 

66.06 

65.97 
65.88 

65.79 
65.71 
65.63 
65.55 

65.47 


Equation  of 

Time,  to  be 

Added  to 

Apparent 

lime. 


m 


338.69 

3  46.84 
354.18 

4  0.71 
4  6.44 
411.37 

415.52 
4  18.88 
4  21.46 

4  23.26 
4  24.30 
4  24.57 

4  24.08 
4  22.84 
4  20.84 

4  18.11 
4  14.64 
4  10.46 

4  5.55 
3  59.96 
3  53.67 

3  46.72 
339.10 

3  30.85 

3  21.98 
3  12.49 
3  2.42 
2  51.79 


12  40.60 


Diff. 

for 

X  Hour. 


t 

0-357 
0.323 

0.289 

0.256 
0.223 
0.190 

0.157 
0.124 

0.092 

0.060 
0.028 
0.004 

0.036 
0.067 
0.098 

0.129 

0.159 
0.189 

0.218 
0.247 

0.275 

0.303 
0.330 
0.356 

0.382 
0.407 
0.431 
0.454 

0.476 


ound  by  subtracting  o'.iy  from  the  sidereal 


Note.— The  mean  time  of  scmidiameter  passing  the  meridian  may  be 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


FEBRTJARY,  1915.  16 

AT  GREENWICH  MEAN  NOON. 


FEBRUARY,  1915. 


IV. 


FEBRUARY,  1915. 

GREENWICH  MEAN  TIME. 


17 


THE  MOON'S 


I 

i 


I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
H 

'5 
6 

7 
8 


SEHIDIAMETER. 


Noon. 


ft 


5  46.0 
5  53.5 
5  59-5 


6 
6 


41 

7-3 
9.2 


9.8 

9-3 
6    7.4 


6    4.0 

5  59.1 
5  52.4 


44.2 

34-9 
24.9 

14.9 

5.7 
57.8 


4  52.0 
4  48.6 

4  47-9 


50.1 

55.1 
2.8 

12.7 
24.2 
36.6 
48.8 


Midnight. 


)|  15    59.9 

33281°— 19 


6 
6 
6 

6 
6 
6 


// 


5  49-9 

5  56.7 

6  2.0 


5-9 
8.4 

9.6 

9-7 
8.5 
5.9 


6     1.8 

5  55-9 
5  485 

5  39-7 
5  29.9 
5  198 

5  10. 1 
5  1.6 
4  54-6 

4  500 

4  47-9 
4  48.6 

4  52.2 

4  58.6 

5  7-5 

5  18.3 

5  30.4 
5  42.8 
5  54-6 


HORIZONTAL  PARALLAX. 


Noon. 


// 


57  45-91 

58  1345 
58  3571 

58  52.52 

59  415 
59  1 1  02 

59  13.44 
59  1 1.41 
59  4.55 

58  52.25 
58  33-95 
58  9-53 

57  39.51 
57  5.16 
56  28.48 

55  51.89 
55  18.01 
54  49.26 

54  27.76 
54  15.23 
54  12.70 

54  20.73 

54  39.22 

55  7.41 

55  43.79 

56  26.13 

57  11.48 
57  56.35 


Diff .  for 
I  Hour. 


tt 


+1.250 
1.040 
0.814 

+0.589 
0.192 

+0.010 
—0.182 

0.39s 

0.891 
1. 140 

-1.353 
1.49s 
1.545 

-1.486 
1.320 
1. 061 

—0.718 

--0.319 
+0.112 

+0.556 
0.980 

1.358 

+1.658 
1.850 

1.905 
1.807 


Midnight. 


Diff.  for 
X  Hour. 


tt 


tt 


58  0.31 
58  25.26 
58  44.79 

58  58.95 

59  8.16 


59  13.00 
59  8.62 
58  59.12 

58  43.87 
58  22.49 
5755.16 

57  22.76 

56  46.97 
56  10.01 

55  34.45 
55  2.86 
54  37.48 

54  20.30 
54  12.67 
54  15.38 

54  28.70 

54  52.18 

55  24.70 

56  4.38 

56  48.64 

57  34.21 

58  17.44 


+1.149 
0.928 
0.700 

+0.484 
0.286 


59  12.77  i  +010^ 


—0.084 
0.285 
0.512 

—0.762 
1. 018 

I  253 
-1.43s 

1-533 
1.529 

—1 .416 
1.202 
0.899 

-0.523 
—0.106 

+0.335 

+0.772 
1. 177 

1.520 

+1.769 
1.896 
1.876 
1.702 


6     4.7     58  37.05     +1.561     58  54.78     +1.388 

K 2 


UJ»PER  TRANSIT. 


Meridian  of 
Greenwich. 


h       m 

13  43.0 

14  29.6 

15  16.4 

16  4.5 

16  55.3 

17  49.7 

18  48.0 

19  49.4 

20  51.7 

21  52.3 

22  49.2 

23  41.6 

6 

0  29.7 

1  14.5 

1  57.1 

2  38.7 

3  20.3 

4  3.0 

4  47-5 

5  34.5 


6  24.1 

7  15.9 
9.0 


8 


9     2.2 

9  54.4 

10  44.9 

11  34-0 

12  22.0 


Diff.  for 
I  Hour. 


m 

1-95 
1.94 

1.97 

2.05 
2.19 

2.3s 

2.50 

2.59 
2.58 

2.45 
2.28 

2.09 


1.92 
1. 81 

1.75 
1.72 

1.75 

1. 81 
1.90 
2.01 

2.12 
2.19 
2.22 

2.21 
2.14 
2.08 
3.02 

1.99 


AGB. 


Noon. 


d 
16.9 
17.9 
18.9 

19.9 
20.9 
21.9 

22.9 

23.9 
24.9 

25.9 
26.9 

27.9 

28.9 
0.3 

1-3 

2.3 

3.3 
4.3 

5.3 
6.3 

7-3 

8.3 

9.3 
10.3 

II-3 
12.3 

13.3 
14.3 

15.3 


18  FEBKUAKY,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


VI.  FEBKUAEY,  1915.  19 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


20  FEBRUAKY,  1915.  VH. 

I  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


[II.  FEBRUARY,  1B15.  21 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


22  FEBKUAEY,  1915.  IX. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


X.  PBBETJAET,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


24  FEBEUAKY,  1915.  XI. 

MEAN  TIMB. 
THE  MOON'S  RIGHT  AND  DECUNATION. 


XII.  FEBRUARY,  1915.  25 

GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d       h        m 


(i     Last  Quarter Feb.      6     17     10.9 

0    New  Moon 13     16    31.0 

3>     First  Quarter 21     14    58.3 


d       h 
C     Perigee Feb.      7      1.3 

C  '  Apogee 20    17.9 


MAECH,  1915. 

AT  GREENWICH  APPARENT  NOON. 


NOTB-~Thc  Duiui  tuBC  of  scmidUmptg  pauiiijt  thr  meridLui  may  be  found  by  nibtracting  tf-ii  (ran  tfaealilcnat 
The  liga  +  prefijctd  tu  the  hourly  chuire  of  decUDKlioD  indicates  Uut  soulh  decliiutionB  arc  dertnnnc; 


n. 


MAECH,  1915. 

AT  GREENWICH  MEAN  NOON. 


27 


Diyof 

tlic 

Week. 


1^ 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Hon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN, 

Hon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 
Hon. 
Tues. 
Wed. 

Thur. 


THE  SUN'S 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


it  Right 


h      m        • 
22  45  30.76 

22  49   15.61 

22   52  59.96 

22  56  43.83 

23    o  27.24 

23  4   10.22 

23    7  52.78 

23  II  34.96 
23  15  16.76 

23  18  58.20 
23  22  39.31 
23  26  20.10 

23  30  0.59 

23  33  40.80 
23  37  20.74 

23  41  0.43 
23  44  39.89 
23  48  19.13 

23  51  58.18 

23  55  37.04 
23  59  15.75 

o  2  54.32 
o  6  32.76 
o  10  II. 10 

o  13  49.35 

o  17  27.55 
o  21  5.70 

o  24  43.83 
o  28  21.96 
o  32  0.12 

o  35  38.33 
o  39  16.61 


Difif.  for 
X  Hour. 


s 
9.380 

9358 
9338 

9.318 
9.300 
9.282 

9.265 

9.249 
9-234 

9.220 
9.206 

9.193 

9. 181 
9.170 

9159 

9.149 
9.140 

9.131 

9."3 
9. 116 

9. no 

9.104 
9.100 
9.096 

9093 
9.091 

9.090 

9.089 
9.090 
9.091 
9.094 

9.097 


Apparent  Decli- 
nation. 


«/ 


s. 


7  53  13.2 
7  30  27.9 
7  7  36.2 

6  44  38.4 
6  21  34.7 
5  58  25.7 

5  35  11.7 
5  II  53.0 
4  48  30.1 

4  25  3.3 
4  I  33.0 
3  37  59.6 

3  14  23.6 

2  50  45.3 
2  27  5.2 

2  3  23.5 
I  39  40.8 

I  15  57.4 

• 

o  52  13.8 
o  28  30.3 

o  4  47.2 


N.  o  18  55.0 

0  42  36.0 

1  6  15.4 

I  29  52.9 

1  53  28.1 

2  17  0.6 

2  40  30.2 

3  3  56.5 
3  27  19.2 

3  50  37.8 
N.  4  13  52.3 


Diff.for 
zHour. 


ff 


+56.74 
57-02 
57.28 

+57-53 
57-76 
57.98 

-fS8.i8 

58.37 
58.54 

+58.69 
58.83 
58.95 

+59-05 
59-14 
59-21 

+59.26 

59.29 
59.31 

+59.32 
59.30 
59.27 

+59.22 
59.16 
59-08 

+59-00 
58.91 

58.79 

+58.66 
58.52 

58.36 
58.19 

+58.01 


Bquationof 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m       s 
2  40.70 

2  29.00 

2   16.80 

2     4.II 

I  50.97 
I   37.39 

I  23.40 
I      9.02 

o  54.26 

o  39.15 
o  23.71 

o    7.95 

9  51.88 
9  35.54 
9  18.93 

9  2.07 
844.97 
8  27.66 

8  10.15 
7  52.46 
7  34.62 

7  16.63 
6  58.52 
6  40.30 

6  22.00 
6  3.64 
5  45.24 

5  26.82 
5  8.40 
4  50.00 
4  31.66 

4  13.39 


Diff.for 
z  Hour. 


s 
0.476 

0.498 
0.519 

0.539 
0.557 
0.574 

0.591 
0.607 
0.622 

'  0.636 
0.650 
0.663 

0.675 
0.686 

0.697 

0.707 
0.716 

0.725 

0.733 
0.740 

0.746 

0.752 

0.757 
0.761 

0.764 
0.766 
0.767 

0.768 
0.767 
0.765 
0.762 

0.759 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m    • 
22  32  50.06 

22  36  46.61 

22  40  43.17 

22  44  39.72 

22  48  36.28 
22  52  32.83 

22  56  29.38 

23  o  25.94 
23  4  22.49 

23  8  19.04 

23  12  15.60 
23  16  12.15 


23  20 

23  24 
23  28 


8.70 
5.26 
I.81 


23  31  58.37 

23  35  54.92 
23  39  51.47 

23  43  48.03 

23  47  44.58 
23  51  41.13 

23  55  37.69 

23  59  34.24 
o    3  30.80 

o    7  27.35 
on  23.90 

o  15  20.46 

o  19  17.01 

o  23  13.56 

o  27  10.12 

o  31  6.67 

o  35    3.22 


N0T8. — The  semidianEeter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  diange  <^  dedizuttion  indicates  that  south  dediziatiozis 
are  decreasing;  north  decUziatiozis,  increasiiig. 


Diff .  for  z  Hour, 

+9^.8565. 
(Table  III.) 


28 


MARCH,   1915. 


III. 


AT  GREENWICH  MEAN  NOON. 

Me 

Sid 

THE  SUN'S 

Logarithm  of  the 

Radius  Vector  of 

the  Earth. 

Diff.  for 
zHoor. 

ftnTfanccf 
crcalNooa. 

Day  oft 
Monti 

True  Longitude. 

Diff .  for 
X  Hour. 

I,atitude. 

; 

a 

I 

2 

3 

60 
61 
62 

•          1            n 

339  50  1 40 

340  50  24.5 

341  50  33-2 

t            n 

49  55.5 

50  5.8 

50  14-4 

150.48 
150.40 

150.33 

n 

-0.03 
0.16 
0.28 

9.996  0493 
9.996  1576 
9.996  2676 

+44.8 
45-6 
46.3 

h 

I 
I 
I 

m        ■ 
26    55.66 

22   59-75 
19     3.84 

4 

5 
6 

63 
64 

65 

342  50  40.2 

343  50  45-5 

344  50  49.2 

50  21.3 
50  26.5 
50  30.1 

150.26 
150.19 
150.12 

-0.38 

0.45 
0.49 

9996  3793 
9.996  4926 
9.996  6073 

+46.9 

47-4 
48.0 

I 

I 
I 

15     7-94 
II   12.03 

7  16.12 

7 
8 

9 

66 

67 
68 

345  50  51.4 

346  50.52.0 

347  50  51.0 

50  32.2 
50  32.6 
50  31.5 

150.06 

149.99 
149.92 

-0.50 

0.47 
0.41 

9.996  7232 
9.996  8402 
9.996  9582 

+48.5 
48.9 

49-3 

I 
0 
0 

3  20.21 
59  24.30 
55  28.40 

lO 

II 

12 

69 
70 

71 

348  50  48.4 

349  50  44.1 

350  50  38.1 

50  28.8 
50  24.4 
50  18.3 

149.85 
149.78 

149.71 

-0.33 

0.21 

—  0.08 

9.997  0768 
9.997  i960 

9.9973156 

+49-5 

49.7 
49.9 

0 
0 
0 

51  32.49 
47  36.58 
43  40.67 

13 
14 
15 

72 
73 
74 

351  50  30.4 

352  50  20.8 

553  50     9.4 

50  10.5 
50    0.8 

49  49-3 

149.64 

149.56 
149.48 

+  0.06 
0.19 
0.32 

9.997  4354 
9-997  5555 
9-997  6757 

+50.0 
50.0 
50.1 

0 
0 
0 

39  44-76 
35  48.86 

31  52.95 

i6 

17 
i8 

75 
76 

77 

354  49  56.0 

355  49  40.5 

356  49  23.0 

49  35-8 
49  20.2 
49     2.6 

149.40 

149.31 
149.22 

+  0.44 

0.54 
0.61 

9.997  7959 

9.997  91 61 

9.998  0364 

+50.1 

50.1 
50.1 

0 
0 
0 

27  57.04 

24     1.14 
20     5.23 

19 

20 
21 

78 

79 
80 

357  49     3.3 

358  48  41.4 

359  48  17.3 

48  42.8 
48  20.8 
47  56.6 

149.13 
149.04 

148.95 

+  0.66 
0.69 
0.68 

9.998  1568 
9.998  2772 
9.998  3978 

+50.2 
50.2 

503 

0 
0 
0 

16     9.32 

12  13.41 

8  17.50 

22 

23 
24 

81 
82 

83 

0  47  51.0 

1  47  22.3 

2  46  514 

47  30.1 
47     1-4 
46  30.3 

148.86 
148.76 
148.67 

+  0.65 
0.60 
0.52 

9.998  5186 
9.998  6395 
9.998  7608 

+50.4 

50.5 
50.6 

0 

f    ^ 
I  23 

23 

4  21.60 

0    25.69 

56    29.78 

52  33.87 

25 
26 

27 

84 

85 
86 

3  46  18.1 

4  45  42.5 

5  45     4-7 

45  56.9 
45  21.2 

44  43.3 

148.57 
148.47 

148.37 

*+o.4i 
0.30 
0.18 

9.998  8823 

9-999  0043 

9.999  1269 

+507 
509 
51.2 

23 
23 
23 

48  37.96 
44  42.06 

40  46.15 

28 
29 
30 
31 

87 
88 

89 
90 

6  44  24.5 

7  43  42.2 

8  42  57.6 

9  42  II. 0 

44     3-0 
43  20.5 

42  35.9 
41  49.1 

148.28 
148.19 
148.10 
148.01 

+  0.05 

—  0.08 

0.20 

0.30 

9.999  25CX) 

9-999  3738 
9.999  4983 
9.999  6236 

+51-4 

51-7 
52.0 

52.3 

23 
23 
23 
23 

36  50.24 

32  54-33 
28  58.42 

25     2.52 

32 

91 

10  41  22.3 

41     0.3 

147-93 

-0.37 

9.999  7495 

+52.6 

23 

21     6.61 

> 

lOTB.— 1 

rhe  longitudes  in  the  < 
those  in  the  column  X 
fictitious  year. 

;x>lumn  l  are  re 
'are referred  to 

ferred  to  tl 
the  mean  c 

le  true  equin 
Kiuinox  of  th 

ox  of  their  own  dat< 
e  beginning  of  the  B 

e,  while 
rssflian 

Diff.  for  \  Hoar. 

-^.8*96. 

(Table  II.) 

IV. 


MARCH,  1915. 

GREENWICH  MEAN  TIME. 


29 


THE  MOON'S 


SEMIDIAMBTBR. 


Noon. 


/# 


5 
6 


6 
6 


5 
5 
5 

5 
4 

4 


599 
9.0 

15.3 

18.6 
19.0 
16.8 


6  12.6 

6  7.0 

6  0.5 

5  53.3 

5  45.8 

5  38.1 


30.1 
22.0 
14.0 

6.4 

59.4 
53.4 


4  49- 1 

4  46.6 

4  46.6 

4  490 

4  54-3 

5  2.4 

5  130 

5  25.8 

5  40.0 

5  54.6 

6  8.5 
6  20.4 
6  28.8 


16  33.2 


Midniglit. 


tt 


6  4.7 

6  12.5 

6  17.4 

6  19.2 

6  18.2 

6  14.9 

6  1 0.0 

6  3.8 

5  56.9 

5  49-6 

5  42.0 

5  34.1 

5  26.1 

5  18.0 

5  10. 1 

5  2.8 

4  56.2 

4  510 

4  47.6 

4  46.3 

4  47-5 

4  51.3 

4  58.0 

5  7.4 

5  19.1 

5  32.7 

5  47.3 

6  1.8 
6  14.8 
6  25.1 
6  31.6 


16  33.7 


HORIZONTAL  PARALLAX. 


Noon. 


tt 


58  37.05 

59  1027 
59  33.56 

59  45.75 
5947.12 

59  39.09 

59  23.69 
59  3.09 
58  39.06 

58  12.90 

57  45.40 
57  16.92 

56  47.70 

56  18.10 

55  48.72 

55  20.54 
54  54.86 
54  33.16 

54  17.09 
54  8.20 
54  7.82 

54  17.00 

54  36.34 

55  5.87 

55  44.84 
5631.70 

57  23.88 

58  17.70 

59  8.72 

59  52.05 

60  23.21 

60  39.21 


Diff.  for 
z  Hour. 


// 


+1.561 
1. 190 

0-743 

+0.276 

-0.151 

0.504 

-0.763 
0.941 
1053 

—I. 121 
1. 168 
1.205 

—1.229 

1-234 
1.207 

-I. 131 
0.998 
0.798 

-0.530 
-0.202 

+0.178 

+0.591 
1. 021 

1-435 

+1.803 
2.085 
2.237 

+2.217 
2.000 

1.579 
0.997 


Midnight. 


// 


58  54.78 

59  23.26 
59  41  06 

59  47.72 
5944.16 

5932.17 

59  13.92 

5851.41 
58  26.18 

57  59.29 
5731.27 
57    2.38 

56  32.92 
56  3.33 
55  34.40 

55  7.30 
54  43.41 
54  24.32 

54  11.66 
54  6.87 
54  II. 17 

54  25.38 

54  49-86 

55  24.25 

56  7.42 

56  57.33 

57  50.85 

58  43.86 

59  31.65 

60  9.38 

60  33.22 


+0.329     60  41. 1 1 


Diff.  for 
z  Hour. 


rt 


+1.388 
0.972 

0-507 

+0.055 

-0.339 

0.646 

-0.861 
1.003 
1.092 

-1. 147 
1. 187 

1. 219 

-1.234 
1.226 

1. 176 

-1.073 
0.907 

0.673 

-0.372 
-0.018 
+0.382 

+0.806 
I.23I 
1.627 

+1.957 
2.180 
2.251 

+2.134 
I.813 

1303 
+0.669 

-O.OII 


UPPER  TRANSIT. 


Mnidian  of 
Green  widi. 


h       m 

12  22.0 

13  9.9 

13  589 

14  50.2 

15  44.7 

16  42.7 

17  43-6 

18  45.4 

19  45.9 

20  42.9 

21  35.5 

22  24.1 

23  9.2 
23  52.1 

6 


o 
I 
I 

2 

3 
4 

5 

5 
6 


33.7 
15.3 
57.6 

41.6 

27.7 
16.1 

6.7 
58.6 
50.8 


7  42.4 

8  32.7 

9  21.7 

10    9.9 

10  57.9 

11  47.1 

12  38,6 


13  33.5      2.37 


Diff.  for 
z  Hour. 


m 
1.99 

2.01 

2.08 

2.20 

2.34 
2.49 

2.57 
2.56 

2.45 

2.28 
2.10 

1.9s 

1.82 
1.75 


1.73 
1.74 

1.79 

1.88 
1.97 
2.07 

2.14 

2.X8 

2.17 
2.13 

2.07 
2.02 

2.00 
2.02 
2.09 

2.21 


30  MARCH,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


VI.  MARCH,  1915.  31 

MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


32  MARCH,  1915.  Vn. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


Vm.  MAKCH,  1915.  83 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


34  MARCH,  1915.  E. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


MARCH,  1915.  35 


THE  MOON'S  RIGHT  AND  DECLINATION. 


36  MAECH,  1915. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  AND  DECLINATION. 


Xn.  MARCH,  1915.  37 

MEAN  TIME. 


THE  MOON'S  RIGHT  AND  DECLINATION. 


38 


APRIL,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Dftyof 

the 
Week. 


Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 


J8  . 


I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h    m         8 

o  39  1725 

o  42  5558 
o  46  34.04 

o  50  12.64 

o  53  51  40 
o  57  30-36 


I     9.51 
4  48.89 

8  28.51 

12    8.39 

15  48-34 
19  28.97 

23  9-70 
26  50.74 

30  32.12 

34  13.82 
37  55-88 
41  38.30 

45  21.10 
49    4.28 


2  19    5-14 
2  22  52.35 

2  26  40.08 
2  30  28.34 


Diff.  for 
z  Hour. 


s 
9.096 

9.100 

9.105 

9. 112 
9.II9 
9.127 

9.136 
9.146 
9.156 

9.167 
9.179 
9.191 

9.204 
9.217 

9-231 

9-245 
9.260 

9.27s 

9.291 
9.308 


52  47.87  I    9.325 


1  56  31.86  9-342 

2  O  16.28  !  9.360 
2      4      1. 14  9378 

2      7  46.43  9-397 

2  II   32.19  \  9.416 

2  15   18.42   I  9.436 


9-457 
9.478 

9.5<» 
9-522 


Apparent  Decli- 
nation. 


It 


N.  4  1356.4 

4  37    6.0 

5  o  10.7 

5  23  10.2 

546    4-3 

6  852.4 

6  31  34.3 


Diff.  for 
I  Hour. 


r/ 


+57.99 
57.80 

57-59 

+57.37 

57.13 
56.88 

+56.61 


654    9.6 
7  1638.0 


56.33 
56.03 


73859-1  ! +55.72 

8  I  12.6     55.39 
82318.1      55.05 

845  1 5. 1    +54.70 

9  7    3-51    54-33 
9  28  42.7     53.94 

95012.41+53.54 
10  1 1  32.4'  53.12 
1032  42.2  I    52.69 


105341.5 
II  14  29.9 

II  35    7.2 

11  5532.9 

12  1546.7 
123548.4 

12  55  37.6 
131514.1 
133437.4 

135347.4 
14  1243.6 

14  31  25.9 
N.144953.9 


+52.25 

51.79 
51.31 

+50.82 

50.32 
49.81 

+49.28 

48.74 
48.19 

+47.63 
4705 
46.46 

+45-86 


Semidiam- 
eter. 


It 


6  2.05 
6  1.77 
6    1.49 


6 
6 
6 

6 
6 


1. 21 

0.93 
0.65 

0.36 
0.08 


559.80 

5  59.52 
5  59.24 
5  58.97 

5  58.70 

5  58.43 
558.16 

5  57.89 
5  57.62 

5  57.36 

557.10 
5  56.84 
5  56.59 

5  56.34 
556.09 

5  55.84 

5  55.59 
5  55.34 
555.09 

5  54.85 
554.60 

5  54.36 
554.12 


Sidereal 
Time  of 
Semidi- 
amcter 
Pasnng 

Me- 
ridian. 


t 

64.47 
64.49 

64.51 

64.53 
64.55 
64.57 

64.60 

64.63 
64.67 

64.71 
64.75 
64.79 

64.83 
64.88 

64.93 

64.98 
6503 
65.09 

65.15 
65.21 

65.27 

65.33 
65.39 
65.46 

65.53 
65.60 

65.67 

65.74 
65.81 
65.89 

65-97 


Bqttation  of  ■ 
Time,  to  be 
Added  to    ! 

Subtracted 

from 

Apparent 

Time. 


Dif 

fa 

I  Ho 


m        t        '     s 

4  13-33  I  0.7 
3  55-16  I  0.7 
3  37.11  !  0.7 


3 

3 

2 

2 
2 
I 


19.21 

1-47 
43-91 

26.57 

9.44 

52.55 


0.7 
0.7 
0-7 

0.7 

0-7 
0.6 


I  35.92  ,  oX 
I  19.56  o.( 
I      3.48  I  o.< 

I 
O  47.70  I  0.( 

o  32.23  I  o.( 

o  17.09 !  o.< 


2.28 


o  12.17  ' 
o  26.27  ' 

I 

o  39.99 

0  53.32 

1  6.26 

I 
I  18.78  I 

I  30.88 
I  42.56 


2    24.66 

2   33.98 
2   42.77 


o. 
o. 
o. 

o. 
o. 
o. 

o. 
o. 
o. 


1  53.79  :  o. 

2  4.55  I  o. 
2   14.85  i  o. 


I 


o. 
o. 
o. 


2   51.04  I   O. 


NoTS. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o^.zS  from  the  sidi 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increai 


APRIL,  1915. 

AT  GREENWICH  MEAN  NOON. 


39 


THE  SUN'S 


Apparent  Right 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 


jr.  22 

23 
24 


25 
26 

27 

28 
29 

30 
31 


h  m    s 

o  39  16.61 
o  42  54.99 
o  46  33.49 

o  50  12.14 

o  53  50.94 
o  57  29.94 


I  9.14 

4  48.56 

8  28.23 

12  8.14 

15  48.33 

19  28.81 

23  9.58 

26  50.66 

30  32.07 

34  13.82 

37  55.92 

41  38.37 

45  21.21 

49  4.42 

52  48.04 


1  56  32.07 

2  o  16.52 
2  4  1.40 

2  7  46.73 
2  II  32.52 
2  15  18.77 

2  19  5.52 
2  22  52.76 
2  26  40.51 

2  30  28.80 


Diff.for 
I  Hour. 


• 
9.097 

9.102 

9.107 

9.114 

9. 121 
9.129 

9  138 
9.148 

9.158 

9.169 
9.180 

9.192 
9.20s 

9.218 

9.232 

9-247 
9.262 

9-277 

9.293 

9-309 
9.326 

9-343 
9.361 

9-379 

9-398 
9-417 
9-437 

9-458 
9.479 
9-SOi 

9.523 


Apparent  Dedi- 
nation. 


ft 


N.  4  13  52.3 

4  37  2.2 

5  o  7.2 

5  23  7.1 

5  46  1.4 

6  8  49.8 

6  31  32.0 

6  54  7-6 

7  16  36.3 

7  38  57.6 

8  I  1 1.4 
8  23  17.1 

8  45  14.4 

9  7  3.0 
9  28  42.4 


9  50  12.4 
on  32.6 
o  32  42.6 

0  53  42.1 

1  14  30.7 
I  35  8.1 

1  55  34.0 

2  15  48.0 

2  35  49.9 

2  55  39.2 

3  15  15.8 
3  34  39.2 

3  53  49.3 

4  12  45.6 
4  31  28.0 


N.  14  49  56.1 


Diff.for 
I  Hour. 


tt 


+58.01 

57 -81 
57-60 

+57.38 

57.14 
56.89 

+56.62 

56.34 
56.04 

+55.73 
55.41 
55.07 

+54.71 
54.34 
53.95 

+53.54 
53-12 
52.69 

+52.25 
51-79 
51-32 

+50.83 

50.33 
49.82 

+49.29 

48.75 
48.20 

+47.64 
47.06 

46.47 
+45.87 


Equation  of 
Time,  to  be 
Subtracted 
from 


Added  to 
Mean  Time. 


m        8 

4  13.39 

3  55.21 

3  37.16 

3  19.25 

3  1.50 

2  43.95 

2  26.60 

2  9.46 

I  52.57 

I  35.94 

I  19.57 

I  3.49 

o  47.71 

o  32.24 

o  17.09 

o  2.28 


o  12.17 
o  26.27 

o  39.99 

0  53.33 

1  6.27 

I  18.80 
I  30.90 

I  42.57 
I  53.80 

2      4.57 
2    14.86 

2    24.68 

2    33.99 
2   42.79 

2    51.06 


Diff.  for 
X  Hour. 


s 
0.759 
0.755 
0.749 

0.743 
0.736 
0.727 

0.718 
0.709 
0.699 

0.688 
0.676 
0.664 

0.651 
0.638 
0.624 

0.610 

0.595 
0.580 

0.564 

0.547 
0.531 

0.513 
0.495 
0.477 

0.458 

0.439 
0.419 

0.398 
0.377 
0.355 

0.333 


Sidereal  Time. 

or  Right  Aacen> 

sion  erf  Mean 

Sun. 


h     m         8 

o  35  3.22 
o  38  59.78 
o  42  56.33 

o  46  52.88 

0,50  49.44 

o  54  45.99 

0  58  42.55 
2  39.10 

6  35.65 

10  32.21 
14  28.76 
18  25.32 

22  21.87 
26  18.42 
30  14.98 

34  11.53 
38  8.09 

42  4.64 

46  1.20 

49  57.75 
53  54.31 

1  57  50.86 

2  I  47.42 
2  5  43.97 

2  9  40.53 
2  13  37.08 

2  17  33.64 

2  21  30.19 
2  25  26.75 
2  29  23.30 

2  33  19.86 


ran.— The  acmidiamcter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  oi  declination  indicates  that  north  declinations 
are  increasing. 


Diff.  for  t  Hour, 

+9^.8565. 

(Table  III.) 


40  APBIL,  1915. 


IV. 


APRIL,  1915. 

GREENWICH  MEAN  TIME. 


41 


THE  MOON'S 


2 


I 

2 

3 

4 

5 
6 

7 
8 


10 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 


SEMIBIAHBTBR. 


Noon. 


tr 


6  33.2 

6  33.2 

6  29.0 

6  21.6 

6  11.9 

6  i.o 


49.8 

38.9 
5  28.8 


5 
5 
5 

4 
4 
4 

4 
4 
4 

4 
4 
5 


5 
5 


5 
6 


19.5 
11.2 

3.9 

57.6 

52.3 
48.2 

45-4 

44-3 
450 

47.9 

53.2 

1.0 


II-3 
24.0 

5  38.6 


54.3 

9.9 
6  24.0 


6  35.1 
6  41.9 

6  43-5 


31      16  39.9 


Hidnlgfat. 


tt 


6  33-7 

6  31.5 

6  25.6 

6  16.9 

6  6.5 

5  65-4 

5  44-3 

5  33.7 

5  24.0 

5  15.2 

5  7.4 

5  0.6 

4  54-8 

4  50.1 

4  46.6 

4  44-6 

4  44.4 

4  46.2 

4  50- 2 

4  56.8 

5  5.8 

5  17.4 

5  31. 1 

5  46.4 

6  2.2 
6  17.2 
6  30.0 

6  39.1 

6  43.4 

6  42.3 


16  36.3 


HORIZONTAL  PARALLAX. 


Noon. 


n 


60  39.21 
60  39.00 
60  23.76 

59  56.49 
59  20.95 
58  41.01 

57  59-93 
57  20.03 
56  42.74 

56  8.78 
55  38.40 
55  11-57 

54  48.40 
54  29.02 

54  13-91 

54  3.78 

53  59.53 

54  2.18 

54  12.77 
5432.11 

55  0.79 

55  38.80 

56  25.40 

57  18.87 

58  16.33 

59  13-61 

60  5.46 

60  46.29 

61  II. 17 
61  17.11 

61    3-74 


Diff.  for 
X  Hour. 


It 


+0.329 

-0-338 
0.910 

-1-336 
1.598 
1.708 

-1.699 
I.616 
1.487 

-1-341 
1. 192 

1.043 

~o.888 
0.723 

0-531 

-0.306 
—0.041 
+0.270 

+0.618 
0.998 

1-392 

+1.771 
a.ioi 

a.335 

+2.424 

2-313 
1.969 

+1.398 
+0.654 
-0.163 

-0.933 


Midnight. 


// 


60  41. 1 1 
6033.10 
60  11.40 

59  39.50 

59  1.31 
58  20.44 

57  39.73 
57  1.00 
56  25.32 

55  53.14 
55  24.54 
54  59.52 

54  38.22 
54  20.89 
54  8.17 

54  0.86 

53  59-92 

54  6.43 

54  21.30 

54  45.26 

55  18.66 

56  I. II 
5651.43 

57  47.33 

58  45.30 

59  40.57 

60  27.59 

61  0.97 
61  16.60 
61  12.74 

60  50.50 


Difif.  for 
I  Hour. 


It 


— O.OII 

0.640 
1. 143 

-1.488 
1.670 
1. 716 

-1.665 

1.555 
1. 416 

—1.266 
1. 118 
0.966 

-0.808 
0.631 
0.424 

-0.179 

+0.109 

0.440 

-fo.805 

1 .195 
1.585 

+1.945 

2.233 
2.402 

•♦-2.396 
2.170 
1. 710 

+1.042 
-fo.248 
-0.562 

—1.266 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h       m 

13  33.5 

14  32.2 

15  34.3 

J6  37.9 

17  40.1 

18  38.8 

19  32.7 

20  22.0 

21  7.4 

21  50.3 

22  31.7 

23  12.8 

23  54.5 
6 

0  37.7 

1  23.0 

2  10.7 

3  0.4 

3  51.5 

4  43-0 

5  33-9 

6  23.5 

7  1 1.6 

7  58.7 

8  45-5 

9  33-2 

10  23.1 

11  16.5 

12  14.4 

13  16.9 

14  22.4 


Diff.  for 
z  Hour. 


m 

2.37 
2.52 

2.63 

2.64 

2.53 
2.35 

2.14 
1.97 
1.83 

1-75 
1.71 

1.72 
1.76 

•  • 

1.84 

1.94 
2.03 
2.10 

2.14 
2.14 
2.10 


2.03 
1.98 

1-95 

1.96 
2.02 
2.14 

2.31 

2.51 
2.68 

2-75 


AGB. 


Noon. 


d 
16.7 

17.7 

18.7 

19.7 
20.7 
21.7 

22.7 

23.7 
24.7 

25.7 
26.7 

27.7 

28.7 
0.0 
1.0 

2.0 
3.0 
4.0 

5.0 
6.0 
7.0 

8.0 

9.0 

1 0.0 

1 1.0 
12.0 
13.0 

14.0 

15.0 
16.0 

17.0 


42  APKIL,  1915. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  AND  DECLINATION, 


VI.  APRIIi,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


44  APRIL,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


rm.  APRIL,  1915.  45 

GR  MEAN  TIME. 

THE  MOON'S  RIGHT  AND  DECLINATION. 


46  APRIL,  1915.  IX. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


APKIL,  1915.  47 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


48  APRIL,  1915.  •         XL 

MEAN  TIME. 
THE  MOON'S  RIGHT  BHKiMiS)  AND  DECLINATION. 


Q. 


APRIL,  1915. 

GREENWICH  MEAN  TIME. 


49 


THE  M(X)N'S  RIGHT  ASCENSION  AND  DECLINATION. 


r.Riisht  Asoenskm. 


Declinatioa. 


Diff. 

for 

X  Min. 


Hour. 


THURSDAY  29. 


h 

4 
4 

4 
4 

4 
4 
4 
4 


zn        s 

10  51.22 

13  20.59 

15  5041 

18  20.68 

20  51.39 

23  22.54 

25  54.14 

28  26.19 

4  30  58.68 

4  33  31-61 

4  3^     4-97 

38  38.78 

41  13.02 

43  47  70 

46  22.80 

48  5834 

51  34.30 

4  54  I0.68 

4   56  47  48 

59  2470 

2     2.33 

4  4036 

7  18.79 

9  5762 


s 
2.4858 

3-4933 
a.5008 
a.SoSa 

2  5155 
2.5239 
a. 5304 

a.S378 

2.5452 
2.5524 
2.5598 
2.5671 

2.5743 
2.5815  I 

2.5887  i 
2.5958  ' 
2.6028 
2.6098  I 
2.6168 
2.6238  I 
2.6305  I 
2.6372 
2.6438 


// 


S.  18  17 

18  31 

18  44 

18  58 

19  II 
19  24 

19  37 

19  50 

20  3 

20  15 
20  28 
20  40 

20  52 

21  4 
21  16 
21  28 
21  39 

21  51 

22  2 
22  13 
22  24 

22  35 
22  45 


2.6504  .S.  22  56 


51-2 
26.5 

54.6 

155 
29.0 

350 

33  3 

23  9 

6.5 

41. 1 

7-4 

254 

350 
36.0 

28.2 

II. 6 

46.0 

11. 2 
27.2 
33.8 

30.9 
18.4 

56.2 

24.1 


3.646 

3  529 
3.408 

3287 
3.163 

3  036 
2.908 
2.777 
2.643 
2.508 

2.369 
2.230 
2.088 

I  943 
1.797 
1.648 

I  497 
1.343 

1.188 
1.031 
0.873 
0.711 
0.548 
0.382 


FRIDAY  30. 


5   " 

36.84 

a. 6569 

S.  23    6  42.0 

X0.214 

5   15 

16.45 

2.6633 

23  16  49.8 

10.045 

5  17 

56.44   ; 

2.6696 

23  26  47-4 

9.873 

5  20 

36.80 

a. 6758 

23  36  34.6 

9.700 

5  23 

1753 

2.6S18 

23  46  11.4 

9.526 

5  25 

58.62    1 

2.6878 

23  55  37-7 

9.348 

5  28 

40.07    I 

2.6937 

24    4  53-2 

9.169 

5  31 

21.86 

2.6994 

24  13  58.0 

8.990 

5  34 

4.00 

2.7051 

24  22  52.0 

8.808 

5  36  4647  , 

a. 7105 

24  31  34.9 

8.623 

5  39 

29.26 

2.7158 

24  40    6.8 

8.438 

5  42 

12.37 

a.7axi 

24  48  27.5 

8.252 

5  44 

55-79 

2.7262 

24  56  370 

8.063 

5  47 

39-51 

2.7311 

25     4  35-1 

7.873 

5  50 

23  52 

2.7358 

25  12  21.7 

7.681 

5  53 

7.81 

2  7405 

25  19  56.8 

7.488 

5  55 

52.3« 

2.7450 

25  27  20.3 

7.294 

5  58 

37-21 

2  7493 

25  34  32.1 

7.099 

6     I 

22.20 

2  7534 

25  41  32.2 

6.903 

6     4 

7.62 

2  7574 

25  48  20.4 

6.704 

6     6 

53-18 

1    2  7612 

25  54  56.7 

6  505 

6     9 

38.96 

I    2.7648 

26     I  21.0 

6.30s 

6  12 

24.96 

2.7683 

26     7  33-3 

6.103 

6  15 

II. 16 

2.771S 

26  13  33-4 

5  901 

6  17 

57-54 

2.7746 

S.  26  19  21.4 

5.698 

Right  Ascension. 


Diff. 

for 

X  Min. 


Dedination. 


Dfff. 

for 
X  Min. 


SATURDAY,  MAY  i. 


// 


h    m       s       I    s  o      # 

16  17  57.54  I  2.7746    S.  26  19  21.4 


/» 


5.698 


PHASES  OK  THE  MO  3N. 


D 
O 


d     h       m 
Last  Quarter    ....  Apr.       6    8  12.4 

New  Moon        '3  23  35.7 

First  Quarter 22     3  39.1 

Full  Moon        29     2  19.3 


Perigee Apr. 

Apogee 

Perigee 


d  h 

I  1 1.6 

17  3-6 

29  19.2 


33281°— 1915- 
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MAY,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

Tues. 
Wed. 
Thur. 


5* 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

16 

17 
18 

20 
21 

22 

23 
24 

25 
26 

27 


Fri.  28 
Sat.  1 29 
SUN,  30 
Mon.    I  31 

Tues.     32 


THE  SUN'S 


Apparent  Right 
Ascension. 


Diff.  for 
X  Hour. 


h     m        s 
2   30  28.34 

2   34  17.14 

2  38      6.50 

2  41  56.42 
2  45  46.90 

2  49  37.97 

2   53  29.62 

2  57  21.85 

3  I  14.67 

3  5  8.08 
3    9    2.08 

3  12  56.66 

3  16  51.82 
3  20  47.56 
3  24  43.88 

3  28  40.76 
3  32  38.21 
3  36  36.22 

3  40  34.77 
3  44  33.86 
3  48  33.49 

3  52  33.64 

3  56  34.30 

4  o  35.48 

4  4  37.14 
4    8  39.30 

4  12  41.94 

4  16  45.06 
4  20  48.65 

4  24  52.70 
4  28  57.20 

4  33     2.15 


s 

9.522 

9-545 
9.568 

9592 
9.616 
9.640 

9.664 
9.689 

9-713 

9-738 
9.762 

9.786 

9.810 
9-834 
9-858 

9.882 

9-905 
9.928 

9-951 
9-973 
9-995 

0.017 
0.038 
0.059 

0.080 

O.IOO 

0.120 
0.140 

0.159 

0.178 

0.197 


10.215 


Apparent  Decli- 
nation. 


tt 


N. 


44953.9 

5    8    7.3 
526    5.8 

5  43  49.3 

6  I  17.2 

6  18  29.2 

63525.2 

652    4.7 

7  827.5 

72433.1 
74021.3 

75551.8 

811    4.3 

8  25  58.4 
8  40  33.9 

8  54  50.5 

9  847.9 
9  22  25.8 

9  35  43.9 
948  42.0 

20    I  19.8 


201337.0 
202533.5 
2037    9.0 

2048  23.2 
2059  16.0 
21    947.2 

21  1956.4 
21  2943.6 
21  39  8.6 
21  48  II . I 

N.21  56  51.0 


Diff.  for 
X  Hour. 


tt 


+45.86 

45-25 
44.62 

+43.98 

43-33 
42.67 

+41.99 
41.30 

40.59 

+39-87 
39.14 
38.40 

+37-64 
36.87 

36.09 

+35-29 
34-48 

33.67 

+32.84 
32.00 

31.15 

+30.29 
29.42 
28.54 

+27-65 
26.75 
25-84 

+24.92 
24.00 
23.07 
22.13 

•f2I.l8 


Semidiaxn- 
eter. 


/» 


5  54.12 
5  53.87 
5  53.63 

5  53.39 
553.15 
5  52.91 

5  52.68 
5  52.46 
5  52.24 

5  52.02 
5  51.80 
551.58 

551.37 
551.16 

5  50.95 

5  50.75 
5  50.56 

5  50.37 

550.19 
5  50.01 

5  49.83 

5  49.66 

5  49.49 
5  49.32 

549.15 
5  48.99 
5  48.83 

5  48.67 

5  48.52 

5  48.37 
5  48.22 

5  48.07 


Sidereal 
Time  of 
Semidi- 
ameler 
Passing 

Me- 
ridian. 


8 

65.97 
66.05 

66.13 

66.21 
66.29 
66.37 

66.45 

66.53 
66.61 

66.70 
66.78 
66.86 

66.94 
67.02 
67.10 

67.18 
67.27 

67.35 

67.43 
67.51 
67.59 

67.66 
67.74 
67.81 

67.89 
67.96 
68.03 

68.10 
68.16 
68.22 
68.28 

68.33 


Equation  of  ; 
Tixne,  to  be 
Subtracted 
from 


m        s 
2    51.04 

2   58.78 

3     5.96 

3  12.58 
3  18.64 
3  24.11 

3  29.00 
3  33.32 
3  37.04 

3  40.18 

3  42.73 
3  44.70 

3  46.09 
3  46.90 
3  47.15 

3  46.82 

3  45.93 
3  44.48 

3  42.49 
3  39.96 
3  36.90 

3  33.32 
3  29.22 
3  24.62 

3  19.53 
3  13.94 
3     7.87 

3  1.33 
2  54.32 
2  46.85 

2  38.93 
2  30.56 


Note. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.  z8  from  the 
time. 
The  sign  +  prefixed  to  the  hourly  chatige  of  declination  indicates  that  north  declinations  are  increaai 


MAY,  1915. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Apparent  Right 
Ascension. 


h     m        s 
2    30   28.80 

2    34    17.62 

2    38      6.99 

2   41    56.93 

2  45  47.43 
2  49  38.51 

2    53    30.18 

2  57  22.42 

3  I   15.26 

3  5  8.68 
3  9  2.68 
3  12  57.27 

3  16  52.44 
3  20  48.18 
3  24  44.50 

3  28  41.39 

3  32  38.84 
3  36  36.84 

3  40  35.39 

3  44  34.47 
3  48  34.10 

3  52  34.23 

3  56  34.89 

4  o  36.05 

4  4  37.70 
4  8  39.84 
4  12  42.47 

4  16  45.57 
4  20  49.14 

4  24  53.17 
4  28  57.65 

4  33     2.58 


Diff.  for 
z  Hour. 


• 
9.523 
9.546 

9569 

9592 
9.616 
9.640 

9665 
9.689 

9-714 

9.738 
9.762 

9.787 

9.811 

9835 
9.858 

9.883 
9.905 
9.928 

9-951 
9-973 
9-995 

10.016 
10.038 
10.059 

10.079 
10.099 
10.119 

10.139 
10.158 
10.177 
10.196 

10.214 


Apparent  Decli- 
nation. 


tr 


N. 


4  49  56.1 

5  8  9.6 
5  26  8.2 

5  43  51.6 

6  I  19.6 
6  18  31.7 

6  35  27.6 

6  52  7.2 

7  8  29.9 

7  24  35.6 
7  40  23.7 

7  55  54.2 

811  6.7 

8  26  0.8 
8  40  36.2 

8  54  52.8 

9  8  50.1 
9  22  27.9 

9  35  45.9 

9  48  43.9 
20  I  21.7 

20  13  38.8 
20  25  35.2 
20  37  10.6 

20  48  24.7 

20  59  17.5 

21  9  48.5 

21  19  57.7 
21  29  44.8 
21  39  9.7 
21  48  12. 1 


DiflF.  for 
t  Hour. 


// 


+4587 
45.26 

44.63 

+43-99 

43-33 
42.66 

+41-99 
41.30 

40.59 

+39-87 
39-14 
38.40 

+3764 
36.87 

36.08 

+35-28 

34.47 
33.65 

+32.83 

3199 
31-14 

+30.28 
29.41 

28.53 

+27.64 
26.74 
25.84 

+2493 
24.01 

23-07 
22.13 


N.2I  56  51.9    +21.18 


Equation  of 

Time,  to  be 

Added  to 

Mean  Time. 


m        8 
2    51.06 

2    58.80 

3     5.98 

3  12.60 
3  18.65 
3  24.12 

3  29.02 
3  33.32 
3  37.05 

3  40.18 
3  42.74 
3  44.71 

3  46.10 
3  46.91 
3  47.14 

3  46.82 
3  45.92 
3  44.48 

3  42.49 
3  39.96 
3  36.89 

3  33.31 
3  29.21 
3  24.61 

3  19.52 

3  13.93 
3     7.86 

3     1.32 

2  54.31 
2  46.84 

2  38.91 
2  30.54 


Diff.  for 
z  Hour. 


• 
0.333 
O.311 
0.388 

0.364 
0.340 
0.3l6 

0.192 
0.167 

0.143 

0.II8 
0.094 
0.070 

0.046 
0.022 

O.OOI 

0.035 

0.049 
0.073 

0.094 
0.II6 

0.138 

0.160 
0.I8I 

0.303 

0.333 
0.343 
0.363 

0.383 
0.303 
0.331 

0.339 
0.357 


-The  semidiameter  for  mean  noon  may  be  asstuned  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  diange  of  declination  indicates  that  north  declinations 
arc  increasing. 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h  m    s 

2  33  19.86 

2  37  16.42 
2  41  12.97 


2  45 
2  49 

2  53 


9.53 
6.08 

2.64 


2  56  59.19 

3  o  55.75 

3  4  52.31 

3  8  48.86' 

3  12  45.42 

3  16  41.98 

3  20  38.53 

3  24  35.09 

3  28  31.65 

3  32  28.20 

3  36  24.76 

3  40  21.32 

3  44  17.87 

3  48  14.43 

3  52  10.99 

3  56  7.54 

4  o  4.10 

4  4  0.66 

4  7  57.22 

4  II  53.78 

4  15  50.33 

4  19  46.89 

4  23  43.45 

4  27  40.01 

4  31  36.56 

4  35  33.12 


Diff.  for  X  Hour, 

+9".8S6S. 
(Table  III.) 
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MAY,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 


5* 


I 


4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 

32 


« 

5 


J?> 


21. 
22 

23 

24 

25 
26 

27 
28 

29 

30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 

42 
43 
44 

45 
46 

47 

48 

49 
50 
51 

52 


THE  SUN'S 


True  Longitude. 


I' 


40  2    15.8 

41  o  27.1 

41  58    36.8 

42  56    45.1 

43  54  52.0 

44  52  57-4 


45  51 

46  49 

47  47 


1.6 

4-4 
5.7 


48  45     5.7 

49  43     4-3 

50  41     1.4 

51  38  57.0 

52  36  512 

53  34  43-8 

54  32  35.0 

55  30  24.6 

56  28  12.6 

57  25  59.0 

58  23  43.8 

59  21   27.0 

60  19     8.5 

61  16  48.5 

62  14  26.9 

63  12     3.8 

64  9  39.2 

65  7   ^3'?^ 

66  4  46.1 

67  2   17.7 

67  59  48.2 

68  57  17.8 

69  54  46.5 


I  50.1 

0  1.3 

58  10.9 

56  190 

54  25.8 

52  31-1 

50  35.1 

48  37.7 

46  38.9 

44  38.7 

42  37-1 

40  34.0 

38  29.6 

36  23.6 

34  16.0 

32  7-0 

29  56.4 

27  44-3 

25  30-5 

23  152 

20  58.2 

18  39.6 

16  19.4 

13  57-6 

II  34-3 

9  9<J 

6  43.5 

4  16.1 

1  47-5 

59  17.9 
56  47.3 

54  15-8 


Diff.  for 
I  Hour. 


145  50 
14544 
145-38 

145-32 
145.26 
145.20 

145-14 
145.09 

145-03 

144.97 
144.91 
144.85 

144.79 
144.72 
144.66 

144-59 

144-53 
144.47 

144.40 

144-33 
144.27 

144.20 

144.13 
144.07 

144.01 

143-95 
143.89 

143.84 

143-79 
143-75 
143-72 

143.68 


Latitude. 


n 


-0.38 

0.34 
0.27 

—  0.17 
-0.05 
+  0.08 

+  0.20 

0.33 
0.45 

+  0.54 
0.62 
0.68 

+  0.72 
0.72 
0.70 

+  0.66 
0.60 
0.51 

+  0.39 
0.27 
0.14 

+  0.01 

—  O.II 

0.23 

-0.31 
0.36 

0.38 

-0.37 
0.33 

0.27 
0.17 

-0.05 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.003  3479 
0.003  4584 
0.003  5682 

0.003  6774 
0.003  7858 
0.003  8930 

0.003  9990 
0.004  1037 
0.004  2069 

0.004  3084 
0.004  4083 
0.004  5063 

0.004  6025 
0.004  6969 
0.004  7892 

0.004  8797 
0.004  9683 
0.005  0550 

0.005  1398 
0.005  2227 
0.005  3040 

0.005  3836 
0.005  4616 
0.005  5383 

0.005  6136 
0.005  6878 
0.005  7608 

0.005  8328 
0.005  9038 
0.005  9738 
0.006  0427 

0.006  II 03 


Diff.  for 
iHour. 


+46.1 

45-9 
45-6 

+45-3 
44.9 

44-4 

+43-9 

43-3 
42.6 

+41.9 
41.2 

40.5 

+39-7 
38-9 
38-1 

+37-3 
36.5 
35-7 

+34.9 
34.2 

33-5 

+32.8 
32.2 

31-7 

+31-2 

30-7 
30.2 

+29.8 
29.4 
28.9 
28.4 

+27.9 


Mean  Time  of 
Sidereal  Nooo. 


h  m    8 

21  23   9.35 

21  19  13.44 

21  15  1753 

21  II  21.62 

21  7  25.71 

21  3  29.80 

20  59  33.89 

20  55  37.98 

20  51  42.07 

20  47  46.16 

20  43  50.25 

20  39  54.34 


20  35 
20  32 
20 


58.43 
2.52 

28     6.61 


20  24  10.70 
20  20  14.79 
20  16  18.8S 

20  12  22.96 
20  8  27.05 
20    4  31.14 

20  o  35.23 
19  56  3932 
19  52  43.41 

19  48  47.50 

19  44  51.58 
19  40  55.67 

19  36  59.7* 

19  33  3.85 
19  29     7.94 

19  25  12.02 
19  21   16.11 


NoTS. — The  longitudes  in  the  column  X  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Diff.  for  2  Hour, 

— 9^.8*96. 

(Table  U.) 


IV. 


MAY,  1915. 

GREENWICH  MEAN  TIME. 


53 


THE  MOON'S 


SEMIDIAMBTER. 


Noon. 


I 
2 

3 

4 
5 

6 

7 
8 


10 

II 

12 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


rr 


6  39-9 
6  31.6 

6  20.0 

6     6.4 

5  52.1 
5  38.2 


5 
5 


4 
4 
4 

4 
4 
4 

4 
4 
4 


25.5 

143 
5.0 

57-4 
515 
47.3 

44-5 
43.2 

43-4 

45.1 
48.6 

53-9 


5  1-2 
5  10.7 
5  22.3 

5  35.8 

5  506 

6  5-9 

6  20.5 
6  33.0 
6  41.8 

6  45-7 
6  44.2 

6  37-4 
6  26.2 


16  12.0 


Midxdi^t. 


tt 


6  36.3 
6  26.2 

6  134 

5  59-2 
5  450 
5  31.6 


5 
5 


19.7 

9-4 
i.o 


4  54-3 

4  49-2 

4  45-7 

4  43.7 

4  43-1 

4  44.0 

4  46.6 

4  51-0 

4  57.3 

5  5-7 
5  16.3 
5  28.9 

5  43-1 

5  58.3 

6  134 

6  27.1 

6  37.9 

6  44.4 

6  45.6 

6  41.4 

6  32.2 

6  19.4 


16    4-3 


HORIZONTAL  PARALLAX. 


Noon. 


ft 


61   3.74 

to  33-53 
59  50.79 

59  0.73 
58  8.27 
57  17-33 

56  30.64 

55  49-77 
55  1540 

54  47-63 
54  26.11 

54  10-48 

54  0.34 
53  55.56 

53  56.18 

54  2.53 
54  15-19 

54  3469 

55  1-71 

55  36.57 

56  19-13 

57  8.54 

58  2.89 

58  59-09 

59  52.71 

60  38.43 

61  10.75 

61  25.18 
61  19.52 

6054-44 
60  13.38 

5921.51 


Diff.for 
X  Hour. 


// 


-0933 
1-554 
1.969 

—2.167 
2.178 
2.049 

-1 .831 

1-570 
1-293 

-1 .02  5 
0.771 

0-535 

-0.311 
-0.088 
40.142 

+0-393 
0.665 

0.966 

+1.289 
1.615 

1-925 

+2.179 
2.329 
2.322 

+2.109 
1.663 
0.998 

+0.189 

-0.656 

1. 410 

1-975 
-2 .307 


Midnight. 


#/ 


60  50.50 
60  13.41 

59  26.35 

58  34-53 
57  42.41 
56  53-33 

56    942 

5531-75 
55    0.71 

5436.11 
54  17-59 
54    4-74 

53  57.28 
.53  55-18 

53  58.60 

54  8.04 
54  24.04 

54  47.23 

55  18.16 

55  56.92 

56  43-07 

57  35-26 

58  31-01 

59  26.54 

60  16.91 

60  56.59 

61  20.40 

61  24.89 

61  9.25 
60  35.61 

59  48.44 
58  53-30 


Diff.  for 
X  Hour. 


// 
—1.266 
1.789 
2.094 

—2.192 
2.127 
1.948 

-1.704 
1.432 
1. 157 

-0.896 
0.651 
0.422 

-0.199 

40.026 

0.263 

+0.527 
0.811 
1. 126 

+1.453 

1.77s 
2.062 

+2.270 

2.350 
2.244 

+1.915 

1.355 
■fo.605 

-0.237 
1. 05 1 
1.720 
2. 171 

-2.385 


UPPER  TRANSIT. 

Meridian  cl 
Greenwich. 

Diff.  for 
X  Hour. 

h       m 

14  22.4 

15  27.9 

16  30.2 

m 

2.75 
2.68 

2.50 

17  27.4 

18  I9.I 

19  6.2 

2.27 
2.05 
1.88 

19  49.8 

20  31.5 

21  12.3 

1-77 
1.71 

1.70 

21  53-5 

22  35-9 

23  20.4 

1.74 
1.80 
1.90 

6 

•          • 

0    7.2 
0  56.3 

2.00 
2.09 

1  47.1 

2  38.4 

3  29.2 

2.13 

2.13 
2.09 

4  18.6 

5  6.2 
5  52.3 

2.02 

1-95 
1.90 

6  37.6 

7  23.2 

8  10.3 

1.88 
1.92 
2.02 

9    0.5 

9  55-1 
10  55.0 

2.18 
2.38 

2.6l 

II  59.8 

13  7-1 

14  13-2 

15  14-9 

2.77 
2.80 
2.68 

2.45 

16  10.8 

2.21 

AGB. 

Noon. 

d 
17.0 

18.0 

19.0 

20.0 
21.0 
22.0 

23.0 
24.0 
25.0 

26.0 
27.0 
28.0 

29.0 
0.4 
1.4 

2.4 

3.4 
4.4 

5-4 
6.4 

7.4 

8.4 

9.4 
10.4 

1 1.4 
12.4 

13.4 

14.4 

15.4 
16.4 

17.4 
18.4 


54  MAY,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


VI.  MAY,  1915.  55 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


11.  llATi,  1915.  67 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


58  MAY,  1915. 

MEAN  TIME. 
THE  MOOWS  RIGHT  AND  DECLINATION. 


MAY,  1915. 

MEAN  TIME. 
THB  MOON'S  RIGHT  AND  DECUNATION. 


60  MAY,  1915.  XI. 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Xn.  MAY,  1915.  61 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


62 


JUNE,    1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 


5 


fS 


I 

2 

3 

4 

5 
6 

7 
8 


ID 
II 
12 

13 

14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent  Right 
Ascension. 


h    m         t 

4  33  2.15 
4  37  7.53 
4  41  13.33 

4  45  19.53 
4  49  26.11 

4  53  33.06 

4  57  40.36 

5  I  47.98 
5    5  55.91 

5  10  4.12 
5  14  12.58 
5  18  21.27 

5  22  30.17 
5  26  39.24 
5  30  48.47 

5  34  57.83 

5  39  7.29 
5  43  16.82 

5  47  26.40 
5  51  36.00 
5  55  45.61 

5  59  55.18 

6  4  4.71 
6  8  14.16 

6  12  23.53 
6  16  32.78 
6  20  41.92 

6  24  50.90 
6  28  59.73 
6  33    8.37 

6  37  16.82 


Diff.  for 
I  Hour. 


t 
0.215 

0.233 
0.250 

0.266 
0.282 
0.297 

O.311 

0.324 
0336 

0.347 

0.357 
0.366 

0.374 
0.381 

0.387 

0.392 
0.396 
0.398 

0.399 
0.400 

0.399 

0.398 

0.395 
0.392 

0.388 

0.383 
0.377 

0.371 
0.364 

0356 


10.347 


Apparent  Decli- 
nation. 


tt 


N.2I  56  51.0 

22  5  8.1 
22  13     2.1 

22  2032.9 
22  27  40.4 
22  34  24.3 

224044.5 
22  46  40.9 
22  52  13.2 

22  5721.5 

23  2  5.5 
23     625.1 

23  10  20.4 
23  13510 
23  16  57.1 

231938.5 
2321  55.2 

232347.1 

23  25  14.3 
23  26  16.7 

23  26  54.3 

2327  7.1 
232655.1 
23  26  18.4 

2325  17.0 

23  23  50.9 
23  22     O.I 

23  1944.7 
23  17  4.8 
23  14     0.4 

N.23  10  31.5 


DifT.  for 
X  Hour. 


+21.18 
20.23 
19.27 

+18.30 

17.32 
16.33 

+15-34 
14.35 
13-35 

+12.34 

"-33 
10.31 

+  9.29 
8.27 

7-24 

+  6.21 
5.18 

4-15 

+  3-12 
2.08 
1.05 

+  0.02 

—  1. 01 
2.04 

-  3-07 
4.10 

5-13 

-  6.15 
7.17 
8.19 

—  9.21 


Semidiam- 
eter. 


5  48.07 
5  47.92 
5  47.78 

5  47.64 
5  47.50 

5  47.37 

5  4725 

547.13 
5  47.02 

5  46.91 
5  46.80 

5  46.70 

546.61 
5  46.52 
5  46.43 

5  46.35 
5  46.28 

546.21 

546.15 
5  46.09 
5  46.04 

5  45.99 
5  45.94 
545.90 

5  45-86 
5  45.82 
5  45.79 

5  45.76 
5  45.73 
545.71 

5  45.69 


Stderad 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


68*33 
68.39 

68.44 

68.50 

68.55 
68.60 

68.64 
68.68 
68.72 

68.76 

68.79 
68.82 

68.84 
68.87 
68.89 

68.91 
68.92 

68.93 

68.94 
68.95 
68.95 

68.95 
68.94 

68.93 

68.92 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


Equation  of 

Time,  to  be 

Subtracted 

from 


Added  to 

Apparent 

l^e. 


m        s 
2   30.56 
2    21.76 

2    12.55 

2      2.93 

I    52.93 
I    42.57 

1    31.85 
I    20.82 

I      9.48 

o  57.87 
o  46.00 

o  33.90 

o  21.59 
o     9. 1 1 


o    3.53 

o  16.29 
o  29.16 
o  42.09 

0  55.08 

1  8.09 
I  21.10 

I  34.08 

I  47.01 

I  59.87 

2  12.64 
2    25.31 

2  37.84 
2    50.24 

3  2.47 
3  14.53 

3  26.38 


Note.— The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o*.i9  from  the 
time. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increa 
sign  —  indicates  that  north  declinations  are  decreasing. 


II. 


JUNE,  1915. 


63 


AT  GREENWICH  MEAN  NOON. 


Day  of 

the 
Week. 


Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SVN. 

Hon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Hon. 

Tues. 

Wed. 
Thur. 
Pxi. 

Sat. 

SUN. 

Hon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
SUN. 

Mon. 
Tues. 
Wed. 


Thur. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


I 


THE  SUN'S 


Ai>parcnt  Richt 
Ajcemion. 


h  m    s 

4  33  2.58 

4  37  7.93 

4  41  13.70 

4  45  19.88 

4  49  26.44 

4  53  33.36 

4  57  40.63 

5  I  48.22 

5  5  56.11 

5  10  4.28 

5  14  12.71 

5  18  21.37 

5  22  30.23 

5  26  39.27 

5  30  48.46 

5  34  57.78 

5  39  7.20 

5  43  16.70 

5  47  26.24 

5  51  35.81 

5  55  45-37 

5  59  54.91 

6  4  4.40 

6  8  13.82 

6  12  23.14 

6  16  32.36 

6  20  41.46 

6  24  50.41 

6  28  59.20 

6  33  7.81 

6  37  16.23 


Difr.  for 
xHour. 


s 
0.214 

0.232 

0.249 

0.265 
0.281 
0.296 

0.310 
0.323 
0.335 

0.346 
0.356 
0.365 

0.373 
0.380 

0.386 

0.390 
0.394 
0.397 

0.398 

0.399 
0.398 

0.396 

0.394 
0.391 

0.387 
0.382 

0.376 

0.370 
0.363 
0.355 


10.346 


Apparent  Decli- 
nation. 


rt 


N.2I  56  51.9 

22  5  8.9 
22  13   2.8 

22  20  33.6 
22  27  40.9 
22  34  24.8 

22  40  44.9 
22  46  41.2 
22  52  13.5 

22  57  21.7 

23  2   5.6 

23  6  25.2 

23  10  20.4 

23  13  510 
23  16  57.1 

23  19  38.5 
23  21  55.2 

23  23  47.1 

23  25  14.3 
23  26  16.7 

23  26  54.3 

23  27  7.1 
23  26  55.2 
23  26  18.5 

23  25  17.I 
23  23  51. 1 
23  22   0.4 

23  19  45.0 

23  17  5-2 
23  14   0.8 

N.  23  10  32.0 


DifiF.  for 
X  Hour. 


If 
+21.18 
20.22 
19.26 

+18.29 

17-31 
16.33 

+15-34 
14.35 
13-35 

+12.34 

"-33 
10.31 

+  9.29 
8.26 
7.24 

+  6.21 
5.18 
4.15 

+  3-12 
2.08 
1.05 

+  0.02 

—  1. 01 
2.04 

-  3-07 
4.10 

5-13 

-  6.15 

7.17 
8.19 

—  9.21 


Eqnatioaof 

Time,  to  be 

Added  to 

Subtracted 

from 
Mean  Time. 


m        8 

2  30.54 

2  21.75 

2  12.54 

2       2.92 

I  52.92 

I  42.55 

I  31.84 

I  20.81 

I       9.48 

o  57.86 

o  45.99 

o  33.90 

o  21.59 
o     9. 1 1 


o  3.53 

o  16.29 

o  29.15 

o  42.09 

0  55-07 

I  8.08 

1  21.08 

I  34.06 

I  46.99 

I  59.86 

2  12.62 

2  25.28 

2  37.82 

2  50.22 

3  2.45 

3  14.50 

3  26.36 


Diff.for 
X  Hour. 


s 
0.357 

0.375 
0.392 

0.408 
0.424 

0.439 

0.453 
0.466 

0.478 

0.489 
0.499 
0.508 

0.516 

0.523 
0.529 

0.534 

0.538 
0.540 

0.541 
0.542 
0.541 

0.539 
0.537 
0.534 

0.530 

0.525 
0.519 

0.513 
0.506 

0.498 
0.489 


Sidereal  Time. 

or  Right  Ascen- 

sioo  of  Mean 

Sun. 


h      m        8 

4  35  33.12 
4  39  29.68 
4  43  26.24 

4  47  22.80 

4  51  19.35 
4  55  15.91 

4  59  12.47 

5  3  9.03 
5  7  5.59 


5  II 
5  14 
5  18 


2.14 

58.70 
55.26 


5  22  51.82 
5  26  48.38 
5  30  44.94 

5  34  41.50 
5  38  38.05 
5  42  34.61 

5  46  31.17 
5  50  27.73 
5  54  24.29 

5  58  20.85 

6  2  17.40 
6  6  13.96 

6  10  10.52 
6  14  7.08 
6  18  3.64 

6  22  0.20 
6  25  56.76 
6  29  53.31 

6  33  49.87 


ffiyru. — ^Thc  aenddiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  increaaiiic;  the  fign  —  indicates  that  north  declixuitions  are  decreasing. 


Diff.  for  X  Hour. 

+9*.8s65. 
(Table  III.) 


64 


JUNE,  1915. 


m. 


AT  GREENWICH  MEAN  NOON. 


it 
o  a 


25  I 

26  i 

-7 

I 
28 
29 
30 


No 


52 

53 
54 

55 
56 

57 

58 

59 
60 

61 
62 

63 

64 

65 
66 

67 
68 

69 

70 

71 

72 

73 
74 
75 

76 

77 
78 

79 

80 

81 
82 


THE  SUN'S 


True  Loncitude. 


69  54  46.5 

70  52  14.4 

71  49  41.6 

72  47  8.1 

73  44  34,0 

74  41  59.2 

75  39  23.8 

76  36  47.7 

77  34  1 1.0 


78 

79 
80 


31  33.7 
28  55-7 
26  17.0 


54  158 

51  43-6 

49  10.6 

46  36.9 

44  2.6 

41  27.6 

38  52.0 

36  158 

33  38.9 


I 


81  23  37.7 

82  20  57.6 

83  18  16.8 

84  15  35-3 

85  12  53.0 

86  10  lo.o 


87 
88 

89 


7  26.1 

4  41.5 
I  56.2 


31 
28 

25 

23 
20 

17 

15 
12 


1.4 
23.2 

44-3 

4.8 
24.6 
43-6 

1.8 
19.4 


6 
4 


52.1 

7.3 
21.8 


89  59  10. 1 

90  56  23.3 

91  53  36.0 


58  35.5 
55  48.6 
53  1.0 


92  50  48.1  I  50  12.9 

93  47  59.7  '  47  24.4 

94  45  III   44  35-6 


95  42  22.2 

96  39  33-3 

97  36  44-3 


41  46.5 
38  57-4 
36  8.2 


98  33  55-4  I  33  192 


DifF.  for 
X  Hour. 


9  36.1  ! 


E. — The  lorifntudes  in  the  column  A  arc  rcfc 


43.68 

43  65 
43.62 

43-59 
43  56 
43-54 

43-51 
43-4^ 
43-46 

43-43 
43-41 
43-38 

43-35 
4332 

43-29 

43-25 
43-22 

43-19 

43.16 

43-13 
43.10 

43-07 
43-04 
43.02 

43.00 
42.98 
42.97 

42.96 
42.96 
42.96 


42. Q7 


Latitude. 


-  0.05 

-f  0.07 

0.20 

■fO.32 
0.44 

0-54 

+  0.62 
0.68 
0.71 

+  0.73 
0.71 

0.6  s 

+  0.58 
0.49 
0.38 

-fo.25 
+  0.1 1 

—  0.02 

-0.15 
0.25 

0.34 

—  0.42 

0.45 
0.44 

—  0.40 

0.34 
0.25 

—  0.14 
0.00 

-f  0.14 

+  0.26 


Logarithm  of  the 

Radius  Vector  of 

the  Earth. 


0.006  1 1 03 
0.006  1766 
0.006  2414 

0.006  3045 
0.006  3659 
0.006  4253 

0.006  4826 
0.006  5378 
0.006  5908 

0.006  6415 
0.006  6898 
0.006  7356 

0.006  7789 
0.006  8198 
0.006  8583 

0.006  8943 
0.006  9279 
0.006  9592 

0.006  9883 
0.007  0152 
0.007  0401 

0.007  0631 
0.007  0844 
0.007  1 04 1 

0.007  1223 

0.007  1391 
0.007  1545 

0.007  1686 
0.007  1 81  2 
0.007  1924 

0.007  2019 


DifiT.  fof 
I  Hoar 


-^27.9 

27-3 
26.7 

+26.0 
25.2 

24-3 

+23-4 
22.5 

21.6 

+20.6 
19.6 
18.6 

+17.6 
16.5 

15-5 

+14-5 

13-5 
12.6 

+11.7 
10.8 

lO.O 

+  9.2 
8.5 
7-9 

+  7-3 
6.7 
6.1 

+  5-6 

5-0 

4.3 
+  3.6 


McuiTimeaf 
SklmalNc 


h     m       f 
9  21   16.11 

9    17  20.20 

9  13  24.29 

9  9  28.38 
9  5  32.46 
9     I  36.5s 

8  57  40.64 

8  53  44.73 
8  49  48.81 

8  45  52-90 
8  41  56.99 
8  38    1.08 

8  34  5- 16 
8  30  925 
8  26  13.34 

8  22  17.43 
8  18  21.52 
8  14  25.60 

8  10  29.69 
8  6  33.78 
8     2  37.86 

7  58  41-95 
7  54  46.04 
7  50  50.13 

7  46  54.21 
7  42  58.30 
7  39     2.39 

7  35  6.48 
7  31    10.56 

7  27  14.65 


17  23  18.74 


rrcd  to  the  true  equinox  of  their  own  date,  while  I  Diff.  for  i  Hour, 
those  in  the  column  a' are  referred  to  the  mean  equinox  of  the  beginnine  of  the  Besselian  I         — 9".S396. 
fictitious  year.  I        (Table  IL) 


IV. 


JUNE,  1915. 

GREENWICH  MEAN  TIME. 


65 


THE  MOON'S 


I 


I 
2 

3 

4 

5 
6 

7 
S 

9 

lo 
II 

12 

13 
14 
15 

i6 

17 
iS 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


SBMIDIAMBTBR. 


Ifoonu 


/# 


6 

5 
5 

5 
5 
5 


4 
4 
4 

4 
4 

4 

5 
5 
5 


6 
6 
6 

6 
6 
6 


12.0 

56.5 
40.9 

26.4 

137 
3-2 


4  55.0 
4  49.1 
4  45.4 


43.6 

43.5 
45.0 

48.0 

52.3 
58.0 

5.1 
136 

23.7 


5  35.1 

5  47.7 

6  0.8 


137 
25.3 
34-2 

39.3 
39-7 
35-2 


6  26.1 

6  13.5 
5  58.8 


15  43-4 
33281**— 19 


mOioxoXsA^ 


99 


6    4-3 
5  48.6 

5  33.5 


19.8 
8.2 
4  58.8 


4  51.8 

4  47.0 

4  44-2 

4  43.4 

4  441 

4  46.4 

4  500 

4  55.0 

5  1-4 

5  9-2 

5  18.5 

5  29.3 

5  413 

5  54-2 

6  7.4 

6  19.7 

6  30.1 

6  37.3 

6  40.1 

6  38.0 

6  31. 1 


6 
6 


5 
5- 


20.1 

6.3 
51.1 

35.8 
— 5 


HORIZONTAI,  PARALUUC 


Koon. 


It 


5921.51 
58  24.48 

57  27.41 

56  34-22 
55  47.56 
55  8.93 

54  38.84 
54  17.19 
54  3-47 

53  56.91 

53  56.76 

54  2.32 

54  13.15 
54  28.99 

54  49.84 

55  15.86 

55  4727 

56  24.15 

57  6.14 

57  52.20 

58  40.40 

59  27.71 

60  10. 1 1 

60  42.88 

61  1.65 
61  3.14 
60  46.43 

60  13.08 
59  26.84 
58  32.86 

57  36.33 


Diff.for 
I  Hour. 


tt 


-a  .307 
2.409 

2.320 

1.783 
1.433 

—1.076 

0.733 
0.419 

-0.136 
+0.117 

0.344 

+0.556 
0.764 

0.975 

+1.195 

1.423 
1.647 

+1.844 
1. 981 
2.014 

+1.901 

1.598 
1. 102 

+0.438 

—0.320 

1. 061 

—1 .691 
2.125 

2.337 
-2.341 


Midnight. 


tt 


58  53.30 

57  55.67 
57    0.14 

56  9.95 
55  27.19 
54  52.81 

54  26.98 
54  9.39 
53  59.34 

53  56.08 

53  58.86 

54  7.10 

54  20.45 

54  38.78 

55  2.19 

55  30.88 

56  504 

56  44-55 

57  28.76 

58  16.20 

59  4-39 

59  49.82 

60  27.98 

60  54.26 

61  4.68 
60  57.01 
6031.65 

5951.26 
59  0.49 
58    4.60 


Diff.  for 
X  Hour. 


#/ 


-2.385 
2.384 

2.221 


-1.946 
1. 610 

1.254 

-0.903 

0.572 
0.274 

-0.005 

+0.232 

0.451 

+0.660 
0.869 
1.084 

+1.309 

1-537 
1.751 

+1.923 
2.014 
1.978 

+1-775 

1-373 
0.788 

+0.064 

-0.699 

1.396 

-1.936 
2.258 
2.363 


57    8.59  I  -2.275 


UPPER  TRANSIT. 


Meridian  d 
Greenwich. 


h   m 

16  10.8 

17  I.I 

17  47.0 

18  30.0 

19  II.4 

19  52.6 

20  34.6 

21  18.3 

22  4.3 

22  52.8 

23  43.2 

6 

0  34-7 

1  25.9 

2  15.9 

3  3.9 

3  50.0 

4  34.7 


5 
6 

6 


19.0 

3.9 
51. 1 


7  41-8 

8  37.4 

9  38.5 

10  43.9 

11  50.9 

12  55.8 

13  55-8 

14  50.1 

15  39.4 

16  24.7 


DifF.lor 
z  Hour. 


m 
2.21 

2.00 

1.85 

1-75 
I.71 

1.72 

1.78 
1.87 
1.97 

2.06 
213 


2.15 
2. II 

2.05 

1.96 
1.89 
1.85 

1.85 
1. 91 
2.03 

2.20 

2.43 
2.65 

2.78 
2.77 
2.61 

2.38 

2.15 
1.96 

1.83 


AGB. 


NooxL 

d 

18.4 

19.4 
20.4 

21.4 
22.4 

23.4 

24.4 
25.4 
26.4 

27.4 
28.4 

29.4 

0.7 

1.7 
2.7 

3.7 
4.7 
5.7 

6.7 

7-7 
8.7 

9.7 
10.7 

11.7 

12.7 

13.7 
14-7 

15.7 
16.7 

17.7 
18.7 
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JULY,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 


Thur. 

Fri. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Fri. 
Sat. 

SUN. 


I 

2 

3 

4 

5 
6 

7 
8 

9 

lo 
II 

12 

13 

15 

i6 

17 
i8 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


THE  SUN'S 


AinMU«nt  Right 
Ascension. 


h    m        t 

6  37  16.82 
6  41  25.05 
6  45  33.04 

6  49  40.78 

6  53  48-23 

6  57  5538 

7  2  2.21 
7  6  8.69 
7  10  14.81 

7  14  20.54 
7  18  25.86 
7  22  30.75 

7  26  35.20 

7  30  3918 
7  34  42.68 

7  38  45.67 

7  42  48.14 
7  46  50.08 

7  50  51.47 
7  54  52.30 

7  58  52.56 

8  2  52.25 
8  6  51.34 
8  10  49.85 

8  14  47.78 
8  18  45.10 
8  22  41.84 

8  26  37.98 

8  30  33.54 
8  34  28.50 
8  38  22.87 

8  42  16.66 


Diff.for 
z  Hour. 


t 
0-347 
0.338 
0.328 

0.316 
0.304 
0.391 

0.277 
0.262 
0.247 

0.230 
0.213 

0.195 

0.176 
0.156 

0.135 

0.1 14 
0.092 
0.069 

0.046 
0.023 

9.999 

9-975 
9.950 
9.926 

9.901 
9.877 
9.852 

9.827 
9.802 
9.778 

9.753 
9.728 


Apparent  Decli- 
nation. 


tt 


N.23  10  31.5 
23  638.3 
23  2  20.8 

22  57  39.2 

22  52  33.4 
2247  3.8 

22  41  10.3 

223453.1 
22  28  12.4 

22  21  8.4 
22  13  41.2 
22  551.0 

21  57  37.9 

2149  2.3 
21  40  4.3 

21  3044.1 
21  21  2.0 
21  10  58.1 

21  032.9 
20  49  46.3 
20  38  38.8 

20  27  10.6 
20  15  21.9 
20  3  12.9 

195043.9 
193755.2 
19  2446.9 

19  II  19.2 
18  57  32.6 
184327.2 
1829     3.2 

N.18  1420.9 


Diff.  for 
z  Hour. 


9.21 
0.22 
1.23 

2.24 

3.24 
4.23 

5.22 
6.20 
7.18 

8.15 
9. II 
20.07 

-21.01 

21.95 
22.88 

-23.80 
24.71 

2561 
-26.50 

27.38 

28.24 
—29.10 

29.95 
30.79 

-31.62 
32.44 
33.25 

-34.05 
3484 
3561 

-3714 


Scmidiaizi- 
eter. 


ti 


Nors. — The  mean  time  of  semidiazneter  passing  the  meridian  may  be 
time. 
The  sign  —  prefixed  to  the  hourly  chazige  of  declination  indicai 


5  45.69 
5  45.67 
5  45.66 

5  45.65 
5  45.64 
5  45.64 

5  45.65 
5  45.66 
5  45.68 

5  45.70 
5  45.72 
5  45.75 

5  45.79 
5  45.84 
5  45.89 

5  45.94 
5  46.00 

5  46.06 

546.13 
546.21 

5  46.29 

5  46.37 
5  46.46 
5  46.55 

5  46.64 

5  46.73 
5  46.83 

5  46.93 
5  47.03 
547.14 
5  47.25 

5  47.36 


Sidereal 
Time  of 
Semidi- 
ameter 
Pasaing 

Me- 
ridian. 


6878 

68.75 
68.71 

68.67 
68.63 
68.58 

68.53 
68.48 

68.42 

68.36 
68.30 
68.24 

68.17 

68.11 
68.04 

67.97 
67.90 

67.83 

67.76 
67.69 
67.61 

67.53 
67.45 
67.37 

67.28 
67.20 
67.11 

67.03 
66.94 
66.85 
66.76 

66.68 


Equation  of 

Time,  to  be 

Added  to 


m       t 

3  26.38 
3  38.02 

3  49.43 

4  0.57 

4  11.44 
4  22.00 

4  32.24 

4  42.14 

4  51-67 

5  0.82 
5  9.56 
5  17.87 

5  25.74 

5  33.14 
5  40.06 

5  46.48 
5  52.37 

5  57.74 

6  2.56 
6  6.82 
6  10.52 

6  13.64 
6  16.17 
6  18.12 

6  19.48 
6  20.25 
6  20.43 

6  20.01 
6  19.01 
6  17.42 

6  15.24 
6  12.48 


ound  by  subtracting  o*.z9  from  the 


es  tliat  north  decliziatiozis  are  decrea 
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AT  GREENWICH  MEAN  NOON. 


Iter  of 

the 

""1 

THE  SUN'S 

Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 

DifT.  for 
z  Hour. 

Sidereal  Time, 
or  Right  Ascen- 

Wok. 

Ai>parntRight 

Diff.for 
zHonr. 

Apparent  Dcdi> 

Diff.for 
z  Hour. 

sion  of  Mean 
Sun. 

thur. 

VtL 

SaL 

I 

2 

3 

h     m        t 

6  37  16.23 
6  41  24.42 

6  45  32.38 

t 
10.346 

10.337 
10.336 

N.  23  10  32.0 
23    6  38.9 
23    2  21.5 

—  9.31 
10.33 
11.33 

m        t 

3  26.36 
3  38.00 
3  49.40 

t 
0.489 
0.480 

/>.47o 

h     m        s 

6  33  49.87 
6  37  46.43 
6  41  42.99 

SUN. 

Mon. 

tnes. 

4 

5 
6 

6  49  40.09 

6  53  47.51 
6  57  54.64 

10.315 
10.303 

10.390 

22  57  40.0 
22  52  34.4 
22  47    4.8 

-13.33 

13.23 
14.23 

4    0.54 
4  11.41 
4  21.97 

0.459 
0.446 

0.433 

6  45  39.55 
6  49  36.10 

6  53  32.66 

Wed. 
tbnr. 
Fri. 

7 
8 

9 

7     2     1.43 
7     6     7.89 
7  10  13.98 

10.376 
10.361 
10.346 

22  41  1 1.4 

22  34  54.4 
22  28  13.8 

-15.23 
Z6.30 

17.18 

4  32.21 
4  42.11 

4  51.64 

0.419 
0.405 
0.389 

6  57  29.22 

7  I  25.78 
7     5  22.34 

SBt. 

SUN. 
Mod. 

lO 

II 

12 

7  14  19.68 
7  18  24.98 
7  22  29.85 

10.339 

I0.3I3 
10.194 

22  21     9.9 
22  13  42.9 
22    5,52.8 

-18.15 

19. II 
30.06 

5     0.78 
5     9.53 
5  17.84 

0.372 

0.355 
0.337 

7     9  18.90 

7  13  15.45 
7  17  12.01 

Tnes. 
Wed. 
Thur. 

13 
14 
15 

7  26  34.28 
7  30  38.24 

7  34  41.72 

10.175 

10.155 
10.134 

21  57  39.8 

21  49    4.3 
21  40    6.4 

—a  1. 01 

21.95 
33.87 

5  25.71 
5  33.11 
5  40.03 

0.318 
0.398 
0.378 

7  21     8.57 

7  25  5.13 
7  29     1.69 

Fri. 
Sat 
SUN. 

i6 

17 
i8 

7  38  44.69 

7  42  47.15 
7  46  49.08 

10. 1 13 
10.091 
10.069 

21  30  46.4 
21  21     4.4 
21  II    0.7 

-23.79 
34.70 

35.60 

5  46.45 
5  52.35 
5  57.72 

0.357 
0.335 

0.3I3 

7  32  58.24 
7  36  54.80 
7  40  51.36 

Ibn. 
Tnes. 
Wed. 

19 

20 
21 

7  50  50.46 
7  54  51.28 
7  58  51.53 

10.046 

I0.033 

9.998 

21    035.5 
20  49  49.1 
2038  41.7 

-36.49 

27.37 
38.34 

6     2.54 
6     6.80 
6  10.50 

0.189 
0.166 
0.143 

7  44  47.92 
7  48  44.47 

7  52  41.03 

Thur. 

Fri. 

Sat. 

22 

23 
24 

8    2  51.21 
8    6  50.30 
8  10  48.81 

9.974 
9950 
9.936 

20  27  13.6 
20  15  25.0 
20    3  16.1 

—39.10 

29.95 
30.79 

6  13.62 
6  16.16 
6  18.11 

O.I18 

0.093 
0.069 

7  56  37.59 

8  0  34.14 

8     4  30.70 

SUN. 

Mon. 

Tues. 

25 
26 

27 

8  14  46.73 
8  18  44.06 
8  22  40.80 

9.901 
9.876 
9.853 

19  50  47.2 

19  37  58.6 
19  24  50.4 

-31.63 

32.44 
3324 

6  19.47 
6  20.24 

6  20.43 

0.044 
0.030 
0.005 

8  8  27.26 
8  12  23.82 
8  16  20^7 

Wed. 
Thur. 
Fri 
Sat. 

28 
29 
30 
31 

8  26  36.95 
8  30  32.50 
8  34  27.47 
8  38  21.86 

9.837 

9.803 
9.778 

9.754 

19  II  22.8 
18  57  36.3 
18  43  30.9 
18  29    7.0 

-34.04 
34.83 
35.61 
36.38 

6  20.02 
6  19.02 

6  17.43 
6  15-25 

0.039 
0.054 
0.078 
0.103 

8  20  16.93 
8  24  13.49 
8  28  10.04 
8  32     6.60 

SUN. 

32 

8  42  15.65 

9.739 

1 

N.  18  14  24.8   -37.14 

1 

6  12.49 

0.137 

8  36     3.16 

Koia 

-— Th( 
Th 

e  srmidiametcr  for  n 
e  sicn  —  prefixed  to 
re  decreasing. 

lean  noon : 
the  hourly 

may  b«  assumed  the  s 
change  of  dedination 

uime  as  th 
indicates 

at  for  apparent 
that  north  decl 

:  noon, 
inations 

Diflf.  for  1  Hour, 

+9'.8565. 

(Table  III.) 
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V 


THE  MOON'S 


I 

8 


SHMTDIAMBTSIL 


HORIZONTAI«  PARALUUC 


UPPER  TRANSIT. 


AGS. 


I 
1 

3 


4 

5 
6 

7 
8 


10 

II 

12 

13 

I6 

17 
1$ 

•    19 

31 

22 

23 
24 

25 
26 

^7 

28 
29 

30 
31 


NOQO. 


tf 


5  43.4 

528.5 

5  152 


5  4.1 
4  55-4 
4  49-5 

4  46.0 
4450 
446.2 


4 
4 
4 

5 
5 
5 

5 
5 
5 

5 
6 
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14.727 

m 

a 

9 

lO 

0     I  44-27 
0    3  38-66 

X.907X 
X.9060 

4  14  33.4 
4  29  13.8 

X4.69a 
X4  655 

c 

Last  Quarter 

•         • 

a 

.    -  July     3 

h      m 
17  54.2 

II 

0     5  3a-99 

x.90fo 

4  43  52.0 

X4.6x8 

• 

New  Moon 

•         • 

•         •         1 

.         II     '. 

21  30.8 

12 

0     7  27.26 

X.9040 

4  58  28.0 

14.581 

]) 

First  Quartej 

r  .     . 

•          • 

•         19 

9     8.8 

13 

0    9  21.47 

1.903X 

5  13     1.7 

14  54a 

0 

Full  Moon 

•         • 

•         •         • 

.        26 

0   II.O 

14 

0  II  15.63 

X.9093 

5  27  330 

X4.5oa 

^^^ 

15 

0  13     9-75 
0  15    3-83 

X.9OX7 

5  42     1.9 
5  56  28.4 

X4-46a 

16 

X.90XO 

X4-4ax 

1 

'7   = 

0  16  57.87 

X.90Q3 

6  10  52.4 

X4.379 

18   ' 

0  18  51.87 

X.8998 

6  25  13.9 

X4.336 

d       h 

'9 

0  20  4585 

X.8994 

6  39  32.7 

X4.a9a 

c 

Apogee    .     . 

•         • 

•          • 

-  July 

7  22.8 

20   . 

0  22  39-8o 

X.8990 

6  53  48.9 

14  248 

c 

Perigee    .     . 

•         • 

•         • 

•       •       •       4 

»3  17-4 

■  1- 
21    : 

0  24  33-73 

X.8988 

7    8    2.4 

14.203 

22 

0  26  27.65 
0  2%  21.56 

X.8986 

X.8984 

7  22  13.2 
7  36  21.2 

X4IS7 
14. no 

*3 

24 

0  30  15-46 

X.8983 

N.    7  50  26.4 

14.063 

AUGUST,  1915. 

AT  GREENWICH  APPARENT  NOON. 
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AT  GREENWICH  MEAN  NOON. 


1^ 


THE  SUN'S 


Apparent  Right 
Aacension. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

I? 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 
32 


n  m   8 

8  42  15.65 
8  46  8.85 
8  50  1.47 

8  53  53.50 

8  57  44.94 

9  I  35.80 

9  5  26.07 
9  9  15.76 
9  13  4.87 

9  16  53.40 
9  2041.35 
9  24  28.74 

9  28  15.54 
932  1-79 
9  35  47.47 

9  39  32.60 
9  43  17.18 
9  47  1.22 

9  50  44.74 

9  54  27.74 
9  58  10.24 

10  I  52.25 
10  5  33.80 
10  9  14.89 

10  12  55.54 
10  16  35.78 
10  20  15.62 

10  23  55.08 
10  27  34.17 
10  31  12.92 

1034  51.34 
10  38  29.45 


Difr.  for 
X  Hour. 


s 

9.729 

9705 
9.680 

9.656 
9.631 
9.607 

9.583 
9.558 
9.534 

9.510 
9.486 

9.462 

9.439 
9.415 
9.392 

9.369 
9-346 

9.324 

9.302 
9.281 
0.261 

9.241 
9.222 
9.204 

9.187 
9.169 
9.152 

9.136 
9.122 
9.108 
9.094 

9.081 


Apparent  Decli- 
nation. 


§1 


N. 


8  14  24.8 

7  59  24.6 
7  44  6.6 

7  28  31.3 
7  12  38.8 
6  56  29.5 

6  40  3.7 
6  23  21.6 
6  6  23.6 

5  49  1 0.0 
5  31  41.2 
5  13  57.5 

4  55  59.1 

4  37  46.5 
4  19  20.0 

4  o  40.0 

3  41  46.6 
3  22  40.3 

3  3  21.4 

2  43  50.3 
2  24  7.1 

2  4  12.2 
I  44  6.0 
I  23  48.6 

I  3  20.4 
o  42  41.6 
o  21  52.6 


10  o  53.7 

9  39  45-1 
9  18  27.1 

8  57  0.2 
N.  8  35  24.5 


DifiF.  for 
I  Hour. 


§1 


-37.14 
37.88 
38.61 

-39-33 
40.04 

40.73 

-41.41 
42.08 
42.74 

-4338 
44.01 

44-63 

-45.23 
45.81 

46.38 

-46.94 

47-49 
48.02 

-48.54 
4905 

49-54 

-50.02 

50.49 
50.95 

-51.40 
51-83 
52.24 

-52.64 
5304 

53-43 
53-80 

-54.16 


Equation  of 
Time,  to  be 
Subtracted 

from 
Mean  Time. 


m         8 

6  12.49 
6  9.14 
6     5.20 

6  0.67 
5  55.56 
5  49.86 

5  43.58 

5  36.71 
5  29.27 

5  21.24 
5  12.63 
5     3.46 

4  53.71 
4  43.40 

4  32.53 

4  21.10 

4  9-13 
3  56.62 

3  43.58 
3  30.02 

3  15.97 

3  1.43 
2  46.42 

2  30.95 

2   15.05 

I  58.74 
I  42.02 

I  24.92 

I  7.46 

o  49.66 

o  31.52 

o  13.08 


DifT.  for 
I  Hour. 


8 
0.127 

0.152 

0.176 

0.201 
0.225 
0.250 

0.274 
0.298 
0.322 

0.346 
0.370 
0.394 

0.418 
0.441 

0.465 

0.488 
0.510 
0.532 

0.554 

0.575 
0.596 

0.616 
0.635 
0.653 

0.671 
0.688 

0.704 

0.720 

0.735 
0.749 

0.762 
0.775 


Sidereal  Time, 
or  Rifht  Ascen- 
sion of  Mean 
Sun. 


n    m         8 

8  36  3.16 
8  39  59.72 
8  43  56.27 

8  47  52.83 
8  51  49.38 

8  55  45.94 

8  59  42.50 

9  3  39.05 
9  7  35.61 

9  II  32.16 
9  15  28.72 
9  19  25.28 

9  23  21.83 

9  27  18.39 
9  31  14.94 

9  35  11.50 
9  39  8.05 
9  43  4-6 1 

9  47  1. 16 
9  50  57.72 
9  54  54.27 

9  58  50.83 
10  2  47.38 

10  6  43.94 

10  10  40.49 
10  14  37.05 
10  18  33.60 

10  22  30.16 
10  26  26.71 
10  30  23.26 
10  34  19.82 

10  38  16.37 


B. — The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  decreasins. 


Diff.  for  X  Hour, 

+9'.856s. 
(Table  lU.) 
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THE  MOON'S 


SElUDIAlfBTBR. 


o 
« 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGE. 


1 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 
15 

i6 

17 
iS 

19 

20 
21 

22 


N< 


»r 


5  5-0 
4  56.5 
4  50.7 

4  47-7 
4  47-4 
4  49-6 


4  54.0 

5  0.2 
5    7-7 

5  16.0 
5  24.6 
5  33.1 

5  41.3 
5  48.8 

5  55.7 


6 
6 


5 
5 


1.8 
7.0 


6  11.2 

6  14.0 
6  15.2 
6  14.2 

6  10.9 
6     5.1 

5  57.0 

5  47.0 

5  35.8 
5  24.4 


13.4 
3.8 
4  56.2 
4  51.0 


14  48.5 


Midnlgbt. 


Noon. 


0t 


II 


5  0.4 

4  53.3 

4  48.8 

4  47-2 

4  48.2 

4  51-6 

4  56.9 

5  3.8 

5  "7 

5  20.2 

5  28.9 

5  37-2 

5  45-1 

5  52.4 

5  58.8 


6 
6 
6 


4.5 
9.2 

12.8 


6  14.8 
6  15.0 
6  12.9 

6  8.3 
6  1.3 
5  52.1 

5  41.5 
5  30.1 
5  18.8 

5  8.4 
4  59.8 
4  53.3 
4  49.4 


14  48.3 


55  1552 

54  44-41 
54  23.08 

54  12.00 
54  10.89 
54  1 901 

5435.17 

54  57.87 

55  25.33 

55  55.72 

56  27.35 

56  58.70 

57  28.63 

57  56.38 

58  21.58 

58  43.95 

59  3.12 
59  18.42 

59  28.85 

59  33.03 
59  29.60 

59  17.37 
58  56.03 
58  26.16 

57  49.50 
57  8.58 
56  26.54 

55  46.49 
55  11.27 
54  43.26 

5424.13 
54  14.99 


Diff.for 
I  Hour. 


II 


-1.488 
1.098 
0.676 

-0.250 
+0.152 

0.515 

+0.821 
1.058 
X.218 

+1.303 
1.322 
1.283 

+1.205 
1. 106 
0.992 

+0.869 

0.724 
0.544 

+0.315 
+0.025 

-0.320 

—0.700 

1-075 
1.402 

-1.636 

1.751 
1-731 

-1.587 

0.992 
0.594 

-0.165 


Midnight. 


II 


54  58.79 
54  32.48 
54  16.26 

54  10.24 
54  13.86 
5426.17 

54  45.81 

55  II. 12 
55  40.27 


5643.14 
57  13.90 

57  42.80 

58  9.32 
5833.13 

58  53-97 

59  II-3I 

59  24.32 

• 

5931.81 
59  32-35 
59  24.63 

59  783 
58  42.08 

58  8.53 

57  29-39 
56  4750 
56  6.08 

55  28.11 
54  56.25 
54  32.50 
54  18.27 

54  14-30 


DiflT.for 
z  Hour. 


II 


—1.298 
0.890 
0.461 

-0.045 

+0.340 

0.676 

+0.949 
1. 147 
1.269 


56  11.48  '■    +1.32 1 


1.308 
1.248 

+I.157 
1.050 

0.933 

+0.800 
0.639 

0.437 

+0.176 
— O.141 

0.509 

—0.890 
1.248 
1-532 

—I. 711 

1-757 
1.674 

-1.472 
1. 170 
0.799 

-0.381 

+0.050 


Meridian  of 
Greenwich. 


h        m 
17    10.3 

17  55-3 

18  42.4 

19  31.7 

20  22.6 

21  14.4 

22  5.8 

22  55-9 

23  44-2 

6 

0  30.7 

1  16.0 

2      0.9 
2   46.4 

3  33-8 

4  24.4 

5  18.9 

6  17.8 

7  19-9 

8  23.1 

9  24.6 

10  22.5 

11  15-9 

12  5-3 

12  51.6 

13  36.0 

14  19.6 

15  3.5 

15  48-5 

16  35-2 

17  23.8 

18  14.1 


Diff.  for 
I  Hour. 


m 
1.84 

1. 91 

2.01 

2.09 

2-15 

2.16 

2.12 
2.05 
1.98 


1. 91 

1.88 

1.88 
1.92 
2.03 

2.19 

2.37 
2.53 

2.62 
2.60 
2.50 

2.32 
2.14 
1.98 

1.88 
1.82 
1.82 

1.85 
1.90 
1.98 
2.06 

2.12 


Noon. 

d 
20.1 

21. 1 

22.1 

23.1 
24.1 

25-1 

26.1 
27.1 
28.1 

29.1 
0.5 

1-5 

2.5 
3-5 
4.5 

5-5 
6.5 
7-5 

8-5 

9-5 
10.5 

11.5 
12.5 
13-5 

14.5 

15-5 
16.5 

17.5 
18.5 

19-5 
20.5 

21.5 
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6.,4 

35  5S  40.6 

ta 

34 

16  48  1S.84 

..6660 

S.  27  n     1.7 

1,90] 

18  56  41-83 

6l>« 

S.  9S  49  34-8 

•■ 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

HOBT. 

Richi 

Diif. 

for 

zMin. 

Declination. 

Diff. 
;     for 

;  iMin. 

1 

i 

Hour. 

Right  A.scrnsion. 

Diff. 

for 

I  Mill. 

Declination. 

Diff. 
for 

i 

I  Min. 

SATURDAY  21. 

MONDAY  23. 

i 

h 

m        s 

'    s 

•      0       ft 

/# 

h    m        s 

s 

•       /       // 

// 

o 

i8 

56  41.83 

a.6ia6 

S.  25  49  34.8 

6.184 

0 

20  55     324 

a. 3031 

S.   17  59  26.2 

X2.757 

I 

i8 

59    18.44 

9.6078 

25  43  18.5 

6358 

I 

20  57  21.22 

^.2963 

17  46  38.0 

X2.850 

2 

19 

1    54.76 

a.6oa8 

25  36  519 

6.539 

2 

20  59  38.79 

2.a895 

17  ?iZ  44.2 

12.943 

3 

19 

4  3077 

a.S«76 

25  30  15.0 

6.701 

3 

21     I  55.96 

a.a8a8 

17  20  45.0 

I J  033 

4 

»9 

7     6.47 

3.59*3 

25  23  27.8 

6.871 

4 

21     4  12.72 

3-2759 

17     7  40.4 

i3-i2r 

3 

«9 

9  41.85 

a.5«70 

25  16  30.5 

7  039 

5 

21     6  29.07 

a. 2693 

16  54  30.5 

13208 

6 

X9 

13     16.91 

a.58t6 

25    9  23-1 

7.ao7 

6 

21     8  45.03 

2 . 2626 

16  41   15-5 

13  293 

7 

U 

14    5164 

a. 5761 

25     2     5.7 

7.373 

1 

21   II     0.58 

i    2.2559 

»6  27  55.5 

13.374 

S 

/  19 

17    36.04 

»S704 

24  54  38.4 

7-537 

8 

21  13  15.74 

2  2493 

16  14  30.6 

13  456 

9 

19 

30       0.09 

aS«47 

24  47     1-3 

7.700 

9 

21   15  30.50 

2.2428 

16     I     0.8 

13.536 

lO 

«9 

a?  33-80 

a -558© 

24  39  14.4 

7.863 

10 

21   17  44.87 

2.2363 

15  47  26.3 

13.613 

II 

19 

35     7.16 

«SS30 

24  31  17-8 

8.oa3 

II 

21   19  58.85 

2.2298 

15  ZZ  47-2 

13.688 

12 

19 

37  40.16 

a. '5469 

24  23  II. 7 

8. 181 

12 

21  22  12.45 

2.2234 

15  20    3.7 

13.763 

»3 

19 

30  12.79 

a.S4o8 

24  14  56.1 

8.338 

13 

21  24  25.66 

2.2170 

15     6  15.8 

13.834 

14 

19 

33  45.06 

a.  5347 

24    6  31.2 

8.493 

14 

21  26  38.49 

2.3108 

14  52  23.6 

13  905 

"5 

19 

35  16.95 

a.5a84 

23  57  56.9 

H.64K 

15 

21  28  50.95 

2.2045 

14  38  27.2 

»3  973 

i6 

19  37  48.47 

a.5aai 

23  49  13.5 

8.799 

16 

21  31   yoi 

2-i9«3 

14  24  26.8 

14.040 

17 

19 

40  19.61 

a. 5158 

23  40  21.0 

8.950 

17 

21  zz  M.74 

2.1921 

14  10  22.4 

14.X06 

i8 

19 

43  50.37 

a. 5094 

23  31  19.5 

9.099 

18 

21  35  26.08 

2.1860 

13  56  14.1 

14.X70 

«9 

19  45  20.74 

a.soa8 

23  22    9.1 

9  347 

19 

21  37  37.06 

2.X800 

13  42     2.0 

X4.333 

ao 

19 

47  50.71 

a. 4963 

23  12  49-9 

9.393 

20 

21  39  47.68 

2. 1740 

13  27  46.3 

X4.391 

21 

19 

50  30.29 

a. 4897 

23     3  22.0 

9.537 

21 

21  41  57-94 

2.1681 

13  13  27.1 

X4  349 

22 

19 

52  49-47 

a. 4831 

22  53  45.5 

9.679 

22 

21  44     785 

2.1623 

12  59     4-4 

14.407 

43 

19 

55   18-26 
SI 

a. 4764 

JNDA\ 

S.  22  44    0.5 
^  22. 

9.»ao 

23 

21  46  17.41 
TU 

3.1564 

rESDA^ 

S.   12  44  38.3 
iT  24. 

14.46a 

o 

19 

57  46.64 

a. 4696 

S.  22  34    7.1 

9-959 

0 

21  48  26.62  ; 

2.1506 

S.  12  30    9.0 

MSIS 

I 

20 

0  14.61 

a. 46*8 

22  24    5.4 

10.096 

I 

21  50  35.48 

2.1449 

"  15  36.5 

14.567 

2 

20 

2  42.18 

a.456x 

22  13  55.6 

ZO.331 

2 

21  52  44.01 

2x393 

12      I      I.O 

X4.616 

3 

20 

5     9-34 

a. 449a 

22    3  37.7 

10-365 

3 

21  54  52.20 

2x338 

II  46  22.6 

14.664 

4 

20 

7  36.08 

a.44a3 

21  53  11.8 

XO.498 

4 

21  57   0.06 

2.X283 

II  31  41.3 

14.711 

5 

30 

10    2.41 

a. 4354 

21  42  38.0 

lo.6a8 

5 

21  59   7.60 

2.X329 

II  16  57-3  ' 

U  7S6 

6 

30 

X3    28.33 

a.4a85 

21  31  56.5 

10.756 

6 

22    I  14.81 

2.XI75 

II     2  10.6 

X4.800 

7 

so 

14    53.83 

3.4ai5 

21  21     7.3 

10.883 

7 

22   3  21.70 

2.XI22 

10  47  21.3 

X4.843 

8 

ao 

17    18.91 

3.4x46 

21  10  10.6 

XI. 008 

8 

22   5  28.27 

2.1069 

10  32  29.6 

14-883 

9 

20 

19    43-58 

a. 4076 

20  59    6.4 

XX. 131 

9 

22   7  34.53 

2.IOI8 

10  17  355 

X4  9ax 

lO 

30 

22       7.82 

a. 4006 

20  47  549 

XX. 353 

10 

22   9  40.49 

2.0968 

10    2  39.1 

14.958 

II 

20 

24   31-65 

a. 3936 

20  36  36.2 

".37X 

II 

22  II  46.14 

a. 09x8 

9  47  40.6 

14  993 

12 

30 

26    55.05 

a. 3866 

20  25  10.4 

XX. 488 

12 

22  13  51.50 

3.0868 

9  32  39.9 

15.028 

13 

30 

29    18.04 

a.3796 

20  13  37.6 

ZX.604 

13 

22  15  56.56 

a. 08x9 

9  17  37-2 

15.060 

14 

30 

31    40.60 

a.37a6 

20    I  57.9 

XX. 7x8 

14 

22  18   1.33 

3.0773 

9    2  32.7 

15.090 

IS 

1   30 

34    2-75 

a. 3656 

19  50  11.4 

11.830 

IS 

22  20   5.82 

2 .0734 

8  47  26.4 

15.X30 

i6 

30 

36  24-47 

a. 3586 

19  38  18.3 

11.940 

16 

22  22  10.02 

a. 0678 

8  32  18.3 

IS  X48 

17 

20 

3«  45.78 

a. 3517 

19  36  18.6 

X3.048 

17 

22  24  13.95 

2.0632 

8  17     8.6 

15x75 

i8 

30 

41     6.67 

a. 3447 

19  14  12.5 

xa.X55 

18 

22  26  17.60 

2.0587 

8     I  57-3 

15.300 

19 

30 

43  27.14 

a. 3377 

19    2    0.0 

X3.a6o 

19 

22  28  20.99 

2  0543 

7  46  44-6 

X5.233 

20 

30 

45  47.19 

a. 3307 

18  49  41-3 

13. 363 

20 

22  30  24.12 

a. 0499 

7  31  30.6 

15.245 

21 

1 

30 

48    6.82 

8.3338 

18  37  16.4 

I a. 464 

21 

22  32  26.98 

a. 0456 

7  16  15.2 

X5.366 

22 

30 

50  26.04 

3.3x69 

18  34  45.6 

X3.563 

22 

22  34  29.59 

a. 0414   ; 

7    0  58.7 

15.284 

^3 

30 

52  44.85 

3.3x00 

18  12    8.8 

X3.663 

xa.757 

23 

22  36  31.95 

2  0373 

6  45  41. 1 

XS.303 

«*    . 

30 

55    3.24 

3.3431 

S.  17  59  26.2 

24 

22  38  34.06 

2 .0332 

S.     6  30  22.4 

X5.3X9 
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HI. 


AUGUST,  1915. 


97 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Bcv.'RU^  AscensuMD. 


Diff. 

for 

xMin. 


Dedination. 


Diff. 

for 

I  Min. 


Hour.  Right  Ascension. 


0  I 

I    i 
2 

3 
4 

S 

6 

7 
S 

9 

10 

II 
u 

«3 

15 
z6 

X7 

so 

tx 

M 

I 


0 

I 

2 

3 
4 

S 

6 

7 
8 

9 

10 

II 

12 

H 

'5 
i6 

iB 
^9  . 

20    I 

21 

22 

^3 
24 


SUNDAY  29. 


h    01       s 
I  46     0.48 

I  47  58.96 

I  49  57-57 
I  5^  56.33 
I  S3  55-22 
I  55  54-2$ 

1  57  53-43 
X  59  52.76 

2  I  52.23 

s 
9 
2 
a 
s 
1 


3 
5 
7 
9 


51-85 
51-63 
5156 
51-65 

II  51.90 

13  52-31 
2  15  52.88 

2  17  53.61 

9  19  54.51 
2  21  55.57 
9  23  56.81 
2  95  58.29 
9  97  59.80 

2  30    1.5s 


.9736 

.9758 
.9781 
.9804 

.98»7 
.9851 
•9876 
.9900 
.9934 
.9950 
.9976 
.000a 
.ooaS 

•0OS5 
.ooSa 
.0108 
.0x36 
.ox6j 
.0x9a 
.oaax 
.oa49 
.0*78 
.01306 
a. 0335 


ti 


N. 


6 
6 


6 

6 

«• 
/ 

I 

m 

I 

7 

7 
8 


20 

32 

43 

55 
6 

18 

29 

40 

SI 

2 

8  13 
8  24 

835 
8  46 

8  56 

9  7 
17 
27 
38 
48 

58 
8 


9 
9 
9 
9 


9 
20 

20  18 

N.  20  28 


ni  2  32  3.47 

MONDAY  30. 


a  34    5-57  a<»3<^5 

2  36     7.85  a. 0394 

2  38   10.30  «.04a3 

2  40   12.93  8.04S3 

9  42    15.74  i.0483 

2  44   18.73  "-OSU 

2  46  2I.9X  a.0545 

2  48   25.27  8.0575 

2  50  28.81  a. 0605 

2  52  32.53  «  '»*36 

2  54  36.44  »  «6«7 

2  56  40.53  a. 0697 

2  58  44.80  a.07a8 

3  O  49.26  a. 0759 
3  2  53.91  a. 0790 
3  4  58.74  a.o8ax 

3  7      376  ».o853 

3  9     8.97  a.o8«3 

3  II    14.36  a.09X4 

3  13    19.94  a  .0945 

3  15  25.70  8.0976 

3  17  31.65  8.1007 

3  19    37.78  8.XQ38 

3  21   44.10  8.X068 

3  33  50.60  8.1099 

3328i*»--i9i5 7 


N.  20  37 
20  47 

20  56 

21  6 
21  15 
21  24 

21  33 
21  42 

21  51 

22  o 
22  9 
22  17 
22  26 
22  34 

32    42 

22    51 

22  59 

23  7 

23  14 
23    22 

23   30 

23  37 
23  45 
23  52 
N.23  59 


18.6 
0.9 

38.3 
10.9 

38.6 
1.4 
19.2 
32.0 
39.8 
42.4 

39-9 

32.3 

19.4 

1.2 

37-7 
8.9 

34.7 
550 
9-9 
19-3 
23.1 

21.3 

13.8 

0.7 

4i.8 
17.2 
46.8 
10.6 

28.5 
40.5 
46.5 
46.5 
40.5 
28.4 
10.2 
45-8 
iS-3 
38.5 

55-5 
6.1 

10.4 

8.3 
59-8 

44-9 
23-5 
55-6 
21. 1 

40.0 
52.3 


XX. 744 
XI. 664 

XX. 583 
XI. 503 
xx.4ax 
XI. 338 

"•a55 
XX. 172 

XI. 087 
II. 001 
X0.916 
10.839 

10.741 
10.653 
10.564 

10.475 
10.384 

io.a93 
xo.ao3 
xo.xxo 
XO.OX7 
9-921 
9.8a8 

9-733 


9  638 
9-54» 
9-445 
9  348 

9  249 
9x50 
9-050 
8.950 
8.849 
8.748 
8.645 
8.543 
8.439 
8.33s 
8.830 
8.124 
8.018 

7.91a 
7.805 

7.698 
7.589 
7.480 
T.370 

7.859 
7.X48 


Diff. 

for 

I  Min. 


Declination. 


Diff. 

for 

I  Min. 


o 

I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


TUESDAY  31. 


h    m       s 

s 

3  23   50.60 

a. 1099 

3  25  57.29 

a.xi30 

3  28     4.16 

a.ii6o 

3  30  11.21 

a.xx90 

3  32   18.44 

a.xaax 

3  34  25.86 

3.xa5X 

3  36  33-45 

a.xaSo 

3  38  41.22 

a. 13x0 

3  40  49.17 

a. 1340 

3  42  5730 

a. 1369 

3  45     560 

a. 1398 

3  47  14.08 

a.i4a8 

3  49  22.73 

8.1456 

3  51  31-55 

8.1484 

3  53  40.54 

8x513 

3  55  4970 

8.1541 

3  57  5903 

8.1568 

4    0    8.52 

a. 1595 

4    2  18.17 

a.  1623 

4    4  27.99 

a.  1649 

4    6  37.96 

8.167s 

4    8  48.09 

8.170a 

4  10  58.38 

a.X7a8 

4  13     8.82 

8.1753 

// 


N.  23  59  52.2 
24    6  57.8 

24  13  56.7 
34  20  48.8 

24  27  34.2 

34  34  12.8 

24  40  44.5 

24  47  9-4 
24  53  27.4 

24  59  38.4 

25  5  42.4 
25  II  39-4 
25  17  29.4 
25  23  12.3 
25  28  48.1 
25  34  16.7 
25  39  38.2 
25  44  52.5 

25  49  59-6 
25  54  59-4 

25  59  51.9 

26  4  37.1 

26    9  14.9 
N.  26  13  45.4 

WEDNESDAY,  SEPTEMBER  i 


4  IS  19.41 


8.1778 


N.  26  18    8.5 


PHASES  OF  THE  MOON. 


ft 


7.148 
7.038 

6.925 
6.8x3 
6.700 
6.586 
6.472 
6.358 

6.848 
6.135 
6.008 
S.898 

5.774 
5.656 

5-537 
5-418 

5.a98 
5-1/8 
5058 
4-936 
4.814 
4.69a 
4.569 
4  447 


4-383 


d     h     m 
(C     Last  Quarter   ....  Aug.      2    9  27.3 

%    New  Moon       10  10  53.4 

J     First  Quarter 17  14  17.4 

O    Full  Moon       24    9  40.5 


(C     Apogee 
(C     Perigee 


Aug. 


d      h 
4  14.6 

20     2.2 
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AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 

I 

2 

3 

Week. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN, 

Mon. 

4 

5 
6 

Tues. 
Wed. 
Thur. 

7 
8 

9 

Fri. 
Sat. 
SUN, 

lO 

II 

12 

Mon. 
Tues. 
Wed. 

13 
15 

Thur. 

Fri. 

Sat. 

i6 

I? 
i8 

SUN, 

Mon. 

Tues. 

19 

20 
21 

Wed. 
Thur. 
Fri. 

22 

23 
24 

Sat. 

SUN. 
Mon. 

25 
26 

27 

Tues. 
Wed. 
Thur. 

28 
29 
30 

Fri. 

31 

THE  SUN'S 


ApiMrent  Right 
Ascension. 


h     m       s 

o  38  29.48 

042     7.24 

o  45  44.73 

04921.95 

o  52  58.92 
o  56  35.67 


0  12.19 
3  48.52 
7  24.67 

1 1    0.64 

14  36.47 
18  12.15 

21  47.71 
25  23.16 
28  58.52 

32  33.81 
36  9.05 
39  44.25 

43  19.45 
46  54.66 

50  29.90 

54  5.21 
57  40.60 

1  16.10 


2    451.73 
2    8  27.52 

2  12    3.48 

2  15  39.65 
2  19  16.04 

2  22  52.68 


12  26  29.58 


Diff.  for 
X  Hour. 


s 
9.079 

9.067 
9.056 

9.046 

9.036 
9.027 

9.0x8 
9.010 
9.003 

8.996 
8.990 
8.984 

8.979 

8-975 
8.972 

8.970 
8.968 
8.967 

8.967 
8.968 
8.970 

8.973 
8.977 

8.982 

8.988 

8-995 
9.003 

9.012 
9.022 

9.033 
9.044 


Apparent  Decli- 
nation. 


tt 


N.  8  35  24.3 

8  13  405 
7  51  48.6 

7  29  49.1 
7  742.1 
6  45  28.0 

6  23  7.3 
6  o  40.2 
538    7.0 

5  15  28.2 
45244-1 
4  29  55.1 

4  7  1.5 
3  44  3.6 
3  21     1.9 

2  57  56.6 

2  3448.1 
211  36.7 

I  48  22.8 
I  25    6.6 

1  I  48.4 

o  38  28.6 
N.  015  7.4 
S.  o    8  14.8 

0  31  37.7 
b  55    i.o 

1  18  24.4 
I  41  47.5 

2  5  lO.O 

2  28  31.7 

S.    2  51  52.0 


Diff.  for 
z  Hour. 


// 


-54.15 

54.49 
54.82 

"55-14 
55-44 
55-73 

-56.00 
56.26 

56.50 

-56.73 
56.94 
57-14 

-57-32 
57.49 
57-64 

-57.78 
57.91 
58-03 

-58.13 
58.22 

58.29 

-58.35 
58.40 

58.44 

-58.46 
58.47 
58.47 

-58.45 
58.42 

58.37 
-58.31 


Semidiam- 
eter. 


// 


5  52.85 
5  53.07 
5  53.29 

5  53.52 
5  53.75 
5  53-99 

5  54.23 
5  54.47 
5  54.71 

5  5496 
5  55.21 
5  55.47 

5  55-73 
5  55.99 
5  56.25 

5  56.51 
5  56.78 
5  57.05 

5  57.31 
5  57.58 
5  57.85 

558.12 
5  58.40 
5  58.67 

5  58.94 
559.21 
5  59.47 

5  59.74 

6  0.0 1 

6  0.28 
6    0.55 


Sidereal 
Time  of 
Semidi- 
ameter 
Passinc 

Me- 
ridian. 


64.40 

64.36 
64-32 

64.28 
64.24 
64.21 

64.18 

64.15 
64.12 

64.09 
64.07 
64.05 

64.04 

64.03 
64.02 

64.01 
64.01 
64.01 

64.01 
64.02 
64.03 

64.04 
64.06 
64.08 

64.10 
64.12 
64.14 

64.17 
64.20 

64.23 
64.27 


Equation 
Time,  tot 
Added  tc 


Subtracte 

from 

Appareni 

Time. 


m       s 
013-0 


o    5.6 

024.6 

043.9 

I      3.4 

1  23.2 

143.2 

2  3.3 
2  23.7 

244.2 

3  4.9 

325.7 
346.6 

4  7-7 
428.8 

450.0 

5  11.3 
532.6 

553.9 

6  15.2 

636.4 

657.6 
718.7 
739.7 

8  0.6 
821.3 
841.8 

9  2.1 
922.3 
942.1 

10    1.7 


NoTS. — The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  ^.18  from  1 
time. 
The  sign  —  prefixed  to  the  hourly  change  of  dedination  indicates  that  north  declinations  are 
south  declinations  increasing. 


n. 


SEPTEMBER,  1915. 
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AT  GREENWICH  MEAN  NOON. 


Vfit 
He 


Wed. 
Thar. 
Fri. 

SaL 

SUN. 

Um. 

!nies. 
Ved. 
Tbur. 

Fri. 
Sat. 
SUN. 

Hon. 
Tues. 
Wed. 

Thar. 

Fri. 

Sst 

SUN. 

ifon. 

Tues. 

Wed. 
Thur. 
Fri. 


SUN. 
Mon. 

Tues. 
Wed. 
Tbur. 

Fri. 


1^ 


I 

2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent  Right 
Aaccnaoii. 


Diff.for 
z  Hour. 


h     m         • 

o  38  29.45 
o  42    7.26 

o  45  44-79 

o  49  22.06 
o  52  5908 
o  56  35.88 


0  12.45 
3  48.83 
7  25.03 

II     1.06 

14  36.93 
18  12.66 

21  48.27 
25  23.78 
28  59.19 

32  34-53 
36    9.82 

39  4508 

43  20.33 

46  55.59 
50  30.89 

54  6.25 
57  41.70 

1  17.25 


2    452.93 
2    8  28.77 

2  12    4.79 

2  15  41.01 

2  19  17.45 
2  22  54.14 


12  26  31.09 


8 
9.081 

9.070 
9059 

9.048 

9.038 
9.029 

9.020 
9.012 

9.OO5 

8.998 
8.991 
8.986 

8.982 
8.978 
8.974 

8.972 
8.970 
8.969 

8.969 
8.970 
8.972 

8.975 
8.979 

8.984 

8.990 
8.997 

9OO5 

9.014 
9.024 

9.035 
9.046 


Apparent  Decli- 
nation. 


ft 


N.  8  35  24.5 
8  13  40.4 

7  51  48.3 

7  29  484 

7  7  411 
6  45  26.8 

6  23  5.7 
6    o  38.2 

538    4.8 

5  15  25.6 
4  52  412 
4  29  51-8 

4  6  57.8 
3  43  59-6 
3  20  57.6 

2  57  52.0 

2  34  43.1 
2  II  31,4 

I  48  17.1 
I  25  0.5 
I     I  42.0 

o  38  21.8 
N.  o  15  0.3 
S.    o    8  22.2 

0  31  45.5 

055    9.1 

1  18  32.8 

1  41  56.3 

2  5  19.2 
2  28  41. 1 

S.    2  52     1.7 


DifT.  for 
X  Hour. 


It 


-54.16 

54.50 
54.82 

-55.14 
55-45 
55-74 

-56.01 
56.27 

56.51 

-56.74 
56.95 
57-15 

-57-34 

57-51 
57.66 

-57-80 

57-93 
58.04 

-58.14 

58-23 
58.31 

-58-37 
58.42 

58.45 

-58.48 

58.49 
58.48 

-58.46 

58.43 
58.39 

-58.33 


Equation  ol 
Time,  to  be 
Subtracted 

Added  to 
Mean  Time. 


Diff .  for 
X  Hour. 


m       8 

o  13.08 


o  5.67 
o  24.69 

o  43.97 

I  3.50 
I  23.27 

1  43.24 

2  3.42 

2  23.77 
2  44.30 

3  4-98 
3  25.80 

3  46.74 

4  7.80 

4  28.94 

4  50.15 

5  11.41 
5  32.70 

5  54.01 

6  15-30 
6  36.55 

6  57-75 

7  18.86 

7  39.86 

8  0.73 
8  21.44 

8  41.98 

9  2.32 
9  22.42 
9  42.29 

10    1.89 


8 

0.775 
0.787 

0.798 

0.809 
0.819 
0.828 

0.836 
0.844 
0.852 

0.859 
0.865 
0.870 

0.875 
0.879 

0.882 

0.885 
0.886 
0.887 

0.887 

0.886 
0.884 

0.881 
0.877 
0.872 

0.866 
0.859 
0.851 

0.843 

0.833 
0.822 

0.810 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h     m        8 

o  38  16.37 

o  42  12.93 
o  46  9.48 

o  50  6.03 
o  54  2.59 

o  57  59.14 


I  55.70 

5  52.25 
9  48.80 

13  45.36 
17  41.91 
21  38.46 

25  35.02 

29  31.57 
33  28.13 

37  24.68 
41  21.23 

45  17.79 

49  14.34 
53  10.89 

57  7.45 


2  I  4.00 
2  5  0.55 
2  8  57.11 

2  12  53.66 
2  16  50.21 
2  20  46.77 

2  24  43.32 
2  28  39.87 

2  32  36.4s 


12  36  32.98: 


NoTS.~Tlie  scmidiamctcr  for  hmu  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declixuition  indicates  that  north  declinations 
are  decreasing;  south  declinations  increasing. 


DiCr.  for  z  Hour, 

-f  9^.8565. 

(Table  m.) 
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SEPTEMBER,  1915. 


in. 


SEPTEMBER,  1915. 


101 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


r 


SEMIDIAlklETER. 


I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
H 
15 

i6 
iS 

19 

30 
21 

22 

H 

25 
26 

27 

28 
29 

30 


## 


48.5 
48.8 

4  52.0 


4  57-6 

5  5-6 
5  151 

5  25.6 
5  36.4 
5  46.7 

5  55-7 

6  2.9 

6    8.1 

6  II. 2 
6  12.3 
6  11.8 


9.8 
6.6 
6    2.2 


5 
5 


5 
4 


56.8 

503 
42.7 

34-3 

254 
16.3 

7.6 

59.8 
53-6 


4  49.4 
4  47.6 

4  48.4 


14  52.1 


»« 


4  48.3 
4  500 

4  54-5 

5  1.4 
5  10.2 

5  20.3 

5  31. 1 
5  41.7 
5  51.4 

5  59.5 

6  5.8 
6    9.9 

6  12.0 
6  12.2 
6  10.9 

6     8.3 

6  4-5 
5  59.6 

5  53.6 
5  46.6 
5  38.6 

5  29.9 
5  20.8 
5  11.8 

5  3-6 
4  56.5 
4  51.2 

4  48.2 
4  47.6 
4  49.9 


HORIZONTAL  PARALLAX. 


Noon. 


Diff.  for 
I  Hour. 


Midnight. 


#/ 


54  1 4-99 
54  16.20 

54  27.64 

54  48.58 

55  17.54 

55  52.61 

5631.33 
57  10.90 

57  48.48 

58  21.51 

58  48.06 

59  7.06 

59  18.38 
59  22.55 
59  20.50 

59  13.21 
59  1.42 
58  45.50 

58  25.54 
58  1.65 
57  33.98 

57  316 

56  30.28 

55  56.93 

55  25.02 
54  56.64 
54  3378 

54  18.28 

5411.59 
54  14.73 


// 


14  55-0    54  28.20    +0.777 


-0.165  54  14.30 
+0.266  ^  54  20.67 
0.682   ■  54  37.00 


+1.051 

1-349 
I  556 

+1.651 
1.626 
1.487 

+1.252 

0-953 
0.630 

+0.317 
+0.036 

—0.200 

—0.402 

0.578 
0.748 

-0.914 
1.076 
1.224 

-1-337 
1-392 
1-374 

—1.270 
1. 081 
0.811 

-0.471 
—0.080 

+0.345 


55    2.17 

55  34.45 

56  11.68 

5651.19 
5730.11 
58    5.70 

58  3569 

58  58.53 

59  13-66 

5921.31 
59  22.23 
59  17.46 

59  7.84 
58  53-97 
58  36.02 

58  14.08 

57  48.26 
57  18.91 

56  46.89 

56  13.55 
55  40.66 

55  10.26 
54  44.40 
54  25.01 

54  13.76 
54  11.88 
5420.17 


54  38.81     40.990 


Diflf,  for 
X  Hour. 


// 


•+O.050 
0.478 
0.875 

+I.2IO 
1.466 
1. 618 

+1.654 

1.570 
1.380 

+  I.IO8 
0.792 

0.471 

+0.172 
-0.087 

0.305 

—0.492 
0.663 
0.832 

—0.996 

1. 154 
1.286 

-1-373 
1-393 
^-333 

-1. 186 
0.956 
0.648 

-0.281 

+0.130 

0.561 


UPPER  TRANSIT. 


Meridian  of  I  DifT.  for 
Greenwich.  I  x  Hour. 


AGE. 


Noon. 


h   m 

18  14. 1 

19  5.5 

19  56.8 

20  47.3 

21  36.3 

22  23.8 

23  1 0.0 
23  55.7 

6 

0  41.9 

1  29.7 

2  20.3 


3 
4 
5 

6 
7 


14.5 
12.5 
13.7 

16. 1 
17.1 

8  14.9 

9  8.5 
9  58.2 

10  44.8 

11  29.3 

12  13.0 

12  56.7 

13  41.5 

14  27.8 

15  15.9 

16  5-7 

16  56.6 

17  47.6 

18  37.9 


m 
2.12 

2.15 
2.12 

2.08 
2.01 

1.95 

1.90 
1.90 


I -95 
2.04 

2.18 

2.34 
2.49 

2-59 

2.59 
2.48 

2.32 

2.15 
2.00 

1.89 

1.83 
1.82 
1.84 

1.89 

1-97 
2.04 

2.10 
2.13 
2. II 

2.07 


d 

21.5 
22.5 

23.5 

24.5 

25-5 
26.5 

27-5 
28.5 

0.0 

I.O 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

1 0.0 
1 1.0 
12.0 

13.0 

14.0 

15.0 

16.0 
17.0 

18.0 

19.0 
20.0 
21.0 

22.0 


102  SEPTEMBER,  1915. 

CH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


VI.  SEPTEMBER,  1915.  108 

GREENWICH  MEAN'  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


104  SEPTEMBER,  1915.  VII. » 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


VIII.  SEPTEMBER,  1915.  105 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


106  SEPTEMBER,  1915.  •  IX.: 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION.  ' 


SEPTEMBER,  1915.  107 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DF.CLINATION, 


108  SBPTEMBEK,  1915.  XL) 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


XII.  SEPTEMBER,  1915.  109 

GREENWICH  MEAN  TIME. 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 


110  OCTOBER,  1915. 

AT  GREENWICH  APPARENT  NOON. 


at  KmldiunctR  punnt  the  merldlui  our  be  Icwod  by  nibtnctiiic  c*.iS  Iran  the 
tUi  that  MMthdwflMHtumfttocma 


OCTOBER,  1915. 


Ill 


AT  GREENWICH  MEAN  NOON. 


3j 

o  a 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 
21 


I  22 

.V.  i  24 


25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


▲ppftrent  Right 
Ascenskm. 


h     m        s 
12  26  31.09 

12  30     8.34 

12  33  45.89 
12  37  23.77 

12  41  2.00 
12  44  40.59 

12  48  19.56 
12  51  58.94 

12  55  38.73 

12  59  18.96 

^3  2  59.62 

13  6  40.75 

13  10  22.36 
13  14  4.45 
13  17  47.06 

13  21  30.18 
13  25  13.86 
13  28  58.09 

13  32  42.91 
13  36  28.33 
13  40  14.38 

13  44  1.06 
13  47  48.40 
13  51  36.42 

13  55  25.14 

13  59  14.57 

14  3  4.74 

14  6  55.65 
14  10  47.32 
14  14  39.76 
14  18  32.99 

14  22  27.02 


Diff.for 
z  Hour. 


■ 
9.046 

9.058 

9.071 

9.085 
9.100 

9. 116 

9.132 
9.149 

9.167 

9.185 
9.204 
9.224 

9.244 
9.265 
9.286 

9-308 

9-331 
9.355 

9.380 
9.406 
9.432 

9.459 
9.487 

9.515 

9.545 

9-575 
9.606 

9.637 
9.669 

9.702 
9-735 

9.768 


Apparent  Decli- 
nation. 


It 


S.     2  52      1.7 

3  15  20.7 

3  38  37.7 

4  I  52.3 

4  25    4-1 

4  48  12.9 

5  II  18.1 

5  34  19-4 

5  57  16.4 

6  20    8.8 

6  42  56.0 

7  5  37.7 

7  28  13.5 

7  50  43.1 

8  13    6.0 

8  35  21.8 

8  57  30.2 

9  19  30.9 

9  41  23.5 
10  3  7.5 
10  24  42.8 

10  46    8.7 

11  725.1 
II  28  31.5 

11  49  27.6 

12  lo  12.9 
12  30  47.2 

12  51     9.8 

13  II  20.6 

13  31  19.1 
13  51    4.9 

S.  14  10  37.5 


Diff.  for 
X  Hour. 


tt 


-5833 

5825 
58.16 

-58-05 
57-93 
57.79 

-57.64 

57-47 
57.28 

-57-07 
56.85 
56.61 

-56.36 
56-09 
55-81 

-55.51 

55.19 
54.86 

-54.51 
54.14 
53.76 

-53.38 
52.98 
52.55 

-52.11 
51-66 
51.18 

-50.69 
50.19 
49.67 

49.13 
-48.57 


Equation  of 

Time,  to  be 

Added  to 

Mean  Time. 


m       s 
10     1.89 

10  21.20 

10  40.20 

10  58.87 

11  17.20 
II  35.16 

11  52.74 

12  9.91 

12  26.68 

12  43.01 

12  58.89 

13  14.32 

13  29-27 
1343.73 

13  57.68 

14  II. 10 
14  23.98 
14  36.30 

14  48.04 

14  59.17 

15  9.68 

15  19.56 
15  28.77 

15  37.30 

1545.14 
15  52.26 

15  58.65 

16  4.30 
16  9.18 
16  13.29 
16  16.62 

16  19.14 


Diff.  for 
X  Hour. 


s 
0.810 

0.798 

0.785 

0.771 

0.756 
0.740 

0.724 
0.707 
0.689 

0.671 
0.652 
0.633 

0.613 
0.592 

0.570 

0.548 

0.525 
0.501 

0.476 

0.451 
0.425 

0.398 
0.370 
0.341 

0.312 
0.282 
0.251 

0.219 
0.187 

0.155 

O.Z22 
0.088 


Sidereal  Time» 

or  Right  Ascen- 

■ionof  Mean 

Sun. 


h     m        ■ 
2   36  32.98 

2  40  29.53 
2   44   26.09 

2  48  22.64 
2  52  19.20 
2    56   15.75 

3  o  12.30 
3  4  8.86 
3  8  5.41 

3  12  1.96 
3  15  58.52 
3  19  55.07 

3  23  51.62 
3  27  48.18 

3  31  44.73 

3  35  41.29 
3  39  37-84 
3  43  34-40 

3  47  30.95 

3  51  27.50 
3  55  24.06 

3  59  20.61 

4  3  1717 
4  7  13-72 

4  II  10.28 
4  15  6.83 
4  19  3.39 

4  22  59.94 
4  26  56.50 

4  30  53.05 
4  34  49.61 


14  38  46.16 


OTS.-'The  semidhoncter  for  mean  noon  xxuiy  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations 


Diff.  for  z  Hour, 

+9».8s65. 
(Table  III.) 


112 


OCTOBER,  1915. 


] 


AT  GREENWICH  MEAN  NOON. 


Day  of  the 
Year. 

H 

I 

2 

3 

274 

275 
276 

4 

5 
6 

277 
278 
279 

7 
8 

9 

280 
281 
282 

lO 

II 

12 

283 
284 

285 

13 
14 
15 

286 
287 
288 

i6 

17 
i8 

289' 

290 

291 

19 

20 
21 

292 

293 
294 

22 

23 
24 

295 
296 

297 

25 
26 

27 

298 
299 

300 

28 

29 

30 
31 

301 
302 

303 
304 

32 

305 

THE  SUN'S 


True  Loneitude. 


It 


87  13  34.0 

88  12  36.0 

89  II  40.3 

90  10  46.9 

91  9  55.7 

92  9  6.8 


93 
94 
95 

96 

97 
98 


199 
200 
201 

202 
203 
204 


8  20.1 

7  35.6 

6  53.1 

6  12.6 

5  34.1 

4  57.4 

4  22.5 

3  49-4 

3  180 

2  48.4 

2  20.4 

I  54.2 


205  I  29.8 

206  I  7.2 

206  60  46.4 

207  60  27.6 

208  60  10.8 

209  59  55-9 

210  59  43.1 

211  59  32.4 

212  59  23.8 

213  59  17.4 

214  59  13.0 

215  59  10.9 

216  59  10.9 

217  59  13.1 


I* 


n 


12  44.8 

II  46.7 

10  50.9 

9  57.4 

9  6.1 

8  17.1 

7  30.3 

6  45.6 

6  3.0 

5  22.5 

4  43.8 

4  7.0 

3  32.0 

2  58.8 

2  27.3 

I  57.5 

I  29.4 

I  31 

o  38.6 

o  15.8 

59  55.0 

59  36.0 

59  19.0 

59  41 

58  512 

58  4^.3 

58  31.6 

58  25.0 

58  20.5 

58  18.3 

58  18.2 

58  20.2 


DiflF .  for 
I  Hour. 


ti 


147 -54 
147-63 
147-73 

147.82 

147-92 
148.01 

148.10 
148.19 
148.27 

148.3  s 
148,43 

148.51 

148.59 
148.66 

148.73 

148.80 
148.87 
148.95 

149.02 
149.10 
149.18 

149.36 

149-34 
149.42 

149-51 
149.60 

149.69 

149.78 
14987 
149.96 
150.05 

150.14 


Latitude. 


Lofrarithm  of  the 

Radius  Vector  of 

the  Earth. 


r 


// 


-f  0.27 

0.17 

-f-0.05 

—0.08 
0.22 

0.35 

-0.45 
0.53 
0.59 

-0.63 
0.64 
0.61 

-0.55 
0.46 

0.34 

—0.21 
—0.08 
-f-0.05 

-fo.18 
0.29 

0.37 

+0.43 
0.47 

0.48 

-f  0.46 

0.42 

.  0.36 

+0.27 

0.17 

+0.06 

—0.07 

—0.20 


0.0004312 
0.000  3092 
0.000  1869 

0.000  0643 

9.9999413 
9.999  8178 

9.999  6937 

9-999  5691 
9-999  4439 

9.9993182 

9-999  1919 
9-999  0653 

9.998  9384 
9.998  81 1 5 
9.998  6847 

9998  5582 
9.998  4322 
9.998  3068 

9.998  1823 
9.998  0587 
9-997  9361 

9.997  8146 

9-997  6943 
9-997  5752 

9.997  4572 

9-997  3404 
9.997  2248 

9.997  1 102 
9.996  9968 
9.996  8844 
9.996  7729 

9.996  6623 


Diff.for 
xHour 


-50.8 

50.9 
51.0 

-51. a 

51.4 
51.6 

-51-8 
52.0 

5a -3 

-52-5 

52.7 
52.8 

'52-9 

52-9 
52.8 

-52.6 
52-4 
521 

•51.7 

51-3 
50.8 

h-so.3 

49-9 
49.4 

-4S.9 
48.4 
4S.0 

-^7.5 

47.1 
46.7 

46.3 
h45-9 


Mean  Tim 
Sidereal  N< 


h 
I 

I 


O 
O 
O 

O 
O 
O 


m 
21 


3 
17  3 
I   13  4 


I     9  4 

I     5  5 
I      I  5 


57 
54 
50 

46 

42 

38 


I 
I 

2 


o  34  2 
o  30  2 
o  26  3 

O   22    3 

o  18  4 
o  14  4 

o  10  4 

065 
025 

9  59 
9  55 
9  51 

9  47  I 
9  43  I 
9  39  2 

9  35  2 
9  31  2 
9  27  I 
9  23  I 

9  19  A 


Note. — Theloncitudes  in  the  cc^umn  I  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A' are  referred  to  the  mean  equinox  of  the  beginning  of  the  BcMdian 
fictitious  year. 
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THE  MOON'S 


DIAMETER. 


Hidaifht. 


// 


'—19 


4 
5 

5 


55.0 
2.8 

130 


5  25.1 

5  38.2 

5  51.5 

6  3-7 
6  13.8 

6  21.0 

6  24.6 

6  24.6 

6  21.5 

6  15.8 

6  8.5 

6  0.2 

5  51.4 

5  42.6 

5  34.0 

5  25.6 

5  17.6 

5  10. 1 

5  30 

4  56.8 

4  51.6 

4  47.8 

4  45.8 

4  45.9 

4  48.4 

4  53-6 

5  1.5 
5  12.0 


HORIZONTAL  PARALLAX. 


Noon. 


Dtff.for 
I  Hour. 


// 


54  28.20 

5451.94 

55  25.19 

56  6.38 

56  53.08 

57  42.04 

58  29.33 

59  10.84 

59  42.80 

60  2.59 
60  9.15 
60  3.20 

59  46.74 
59  22.56 

58  53.49 

58  21.95 
57  49.63 
57  17.65 

56  46.50 
56  16.46 

55  47.81 

55  20.88 
54  56.37 
5435.19 

54  18.53 
54  7.70 
54    4.04 

54  8.75 
54  22.81 

54  46.80 

55  20.71 


5  24.8     56    3.82 
5 8 


n 


+0.777 

1. 196 

1.564 
+I.85I 

a.oiS 
2.034 

+1.878 

1.554 
1. 091 

+0.550 
+0.002 
-0.483 

-0.868 
1. 128 
1.277 

-1.339 
1.346 

-1.277 
1.224 
1. 162 

-1.077 

0959 
0.797 

-0.582 
-0.311 
+0.014 

■H).385 
0.791 

1.208 

1.612 

+1.969 


Midnisht. 


Diff.for 
z  Hour. 


II 


54  38.81 

55  7.46 

55  44.92 

56  29.23 

57  17.51 

58  6.15 

58  5 1  06 

59  28.21 

59  54.32 

60  7.52 
60  7.63 

5956.13 

59  35-43 
59  8.47 
58  37.90 

58  5.81 

57  33.55 
57  1.96 

56  31.32 
56  1.95 
55  34.09 

55    8.27 

54  45.29 
54  26.22 

54  12.30 
54  4.90 
54    528 

54  14.56 

54  33.55 

55  2.54 

5541.19 

56  28.35 


n 


+0.990 

1.388 

1.720 

+1.95 1 
2.047 
1.978 

+1.736 

0.826 

+0.272 

-0.251 

0.691 

—1 .012 

I.215 
I.317 

-1.349 

1.298 

-1.252 
1. 194 
1. 123 

-1.023 
0.885 
0.696 

-0.454 
-0.155 
+0.195 

+0.585 
1. 000 

1. 414 
1.799 

+2. 115 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


Diff.for 
I  Hour. 


AGE. 


Noon. 


h       m 

18  37-9 

19  26.8 

20  14.3 

21  0.5 

21  46.3 

22  32.5 

23  20.2 
6 

0  10.7 

1  5.0 

2  3.5 

3  5.6 

4  9.2 

5  11.6 

6  10.6 

7  50 

7  55.1 

8  41.7 


9  26.0 

o  9.2 

0  52.3 

1  36.3 

2  21.9 

3  9.4 


58.7 

49.3 
40.1 

30.2 

18.9 

6.0 

8  51.5 


3 
4 
5 

6 

7 
8 


19  36.3 


m 
2.07 

2.01 
1.95 

1. 91 
1. 91 

1-95 
2.04 

•  • 

2.18 

2.35 
2.52 

2.63 

2.64 
2.54 
a.37 

2.18 
2.00 
1.88 

1. 81 
1.79 
1.81 

1.86 
1.94 
2.02 

2.08 
2.12 
2.10 

2.06 
2.00 
1.92 
1.88 

1.86 


d 
22.0 

23.0 
24.0 

25.0 
26.0 
27.0 

28.0 

29.0 

0.6 

1.6 
2.6 

3.6 

4.6 
5.6 
6.6 

7.6 
8.6 
9.6 

10.6 
11.6 
12.6 

13.6 
14.6 

15.6 

16.6 
17.6 
18.6 

19.6 
20.6 
21.6 
22.6 

23.6 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


1 

Diff. 

DiflF. 

Diff. 

Diff. 

Hev.  Riffat  Ascension. 

for 

Derlination. 

for 

Hour.  Risht  Ascension. 

for 

Dcclizution. 

for 

1 

zMin. 

I  Min. 

I  Min. 

I  Min. 

WEDNESD 

AY  13. 

FRIDAY  15. 

1    h   m       s 

s 

•     f      ft 

ff 

h    m       8 

s 

•        r         tt 

ft 

0    i;  22  29.06 

a.704X 

S.  27  15    8.3 

0.446 

0 

19  28     8.65 

2.484X 

S.  24    4  27.3 

7-974 

I 

17  25    11.27 

a.ToaS 

27  15  29.2 

0.251 

I 

19  30  37-40 

2.477X 

23  56  24.5 

8.1x8 

3 

17  27    53-40 

a.Toxs 

27  15  38.4 

—0.056 

2 

19  33     590 

2.470X 

23  48  13. I 

8.26Z 

3 

17  30  35-45 

a. 7000 

27  15  35-9 

+0.138 

3 

19  35  3390 

a. 463 1 

23  39  53-2 

8.40a 

4  1  17  33  17-40 

3.6983 

27  15  21.8 

0.33a 

4 

19  38     1.47 

2.4560 

23  31  24.9 

8.541 

S  '  17  35  5924 

a. 6963 

27  14  56.1 

0.526 

5 

19  40  28.62 

2.4489 

23  22  48.3 

8.678 

6    17  38  40.96 

a -6943 

37  14  18.7 

0.720 

6 

19  42  55-34 

2.44x7 

23  14    3.6 

8.8x3 

7    17  41  22.56 

a. 6931 

27  13  29.7 

0.913 

7 

19  45  21.62 

2.434s 

23     5  10-7 

8.948 

«  (  17  44    401 

a. 6897 

27  12  29.2 

1.X04 

8 

19  47  47.48 

2.4273 

22  56    9.8 

9.080 

9 

17  46  45-32 

a. 687a 

27  II  17.2 

X.296 

9 

19  50  12.90 

2.420X 

22  47     I.I 

9.2x1 

10 

17  49  26.47 

a. 6844 

27     9  53.7 

X.488 

10 

19  52  37-89 

2.4129 

23   37   44.5 

9.34Z 

II 

17  52     7-45 

a.68z5 

27     8  18.7 

;      Z.678 

II 

19  55    2.45 

2.4057 

22    28   20.2 

9.468 

12 

17  54  48.25 

a. 6784 

27     6  32.3 

X.868 

12 

19  57  26.57 

»39SS 

22    18  48.3 

9.594 

'3 

17  57  28.86 

a.67sa 

27     4  34-6 

a. 05  7 

13 

19  59  50- 2  5 

2. 391 1 

22      9      8.9 

9.7x8 

14 

18    0    9.27 

a.6718 

27     2  25.5 

2.246 

14 

20    2  13.50 

2.3839 

21    59   22.1 

9.841 

15-18    2  49.48 

a. 6683 

37     0    5.1 

a. 433 

15 

20    4  36.32 

2.3767 

21    49   28.0 

9.96a 

16  i  18    5  29.47 

a. 6646 

26  57  33-5 

a. 619 

16 

20    6  58.70 

2.3693 

21    39   26.7 

ZO.08Z 

17  '  18    8    9.23 

a. 6608 

26  54  50.8 

2.80s 

17 

20    9  20.64 

2.362Z 

21    29    18.3 

IO.X99 

18 

18  10  48.76 

a. 6568 

26  51  56.9 

2.990 

18 

20  II  42.15 

2.3549 

21    19      2.8 

10.3x6 

19      z8  13  38.04 

a  .6526 

26  48  52.0 

3x74 

19 

20  14    3-^3 

2.3477 

21     8  40.4 

XO.430 

20 

x8  16    7.07 

a. 6484 

26  45  36.0 

3-357 

20 

20  16  23.87 

2.3404 

20   58    II. 2 

XO.S43 

21 

18  18  4585 

a.644Z 

26  42    9.1 

3. 539 

21 

20  18  44.08 

a.33S2 

20  47  35-3 

X0.6S4 

22 

z8  21  34.36 

a. 6395 

26  38  31.3 

3.720 

22 

20  21    3.85 

2.3260 

20  36  52.7 

to.  763 

»3 

IS  34    2.59 

a. 6348 

S.  26  34  42.7 

3.900 

23 

20  23  23.20 

2.3x88 

S.  20  26    3.7 

XO.87X 

TH 

URSD/ 

LY  14. 

SATURDi^ 

iV  16. 

0 

18  26  40.53 

a.6a99 

S.  26  30  43.3 

4 -079 

0 

20  25  42.11 

2.31Z6 

S.  20  15    8.3 

ZO.978 

I 

z8  29  18.18 

a .6a50 

26  26  33.2 

4-aS7 

I 

20  28    0.59 

2.304s 

20    4    6.4 

zz.o8a 

2      18  31  55.53 

a. 6199 

26  22  12.5 

4-433 

2 

20  30  18.65 

2.2975 

19  52  58.4 

ZZ.Z85 

3      18  34  32-57 

a. 6148 

26  17  41.3 

4.608 

3 

20  32  36.29 

2.2904 

19  41  44-2 

ZZ.287 

4      18  37    930 

a. 6095 

26  12  59.6 

4.783 

4 

20  34  5350 

2.2833 

19  30  24.0 

ZZ.386 

5       18  39  45-71 

a. 6041 

26    8     7.4 

4-956 

5 

20  37  10.29 

a. 2763 

19  18  57.9 

XX. 484 

6      x8  42  21.79 

a. 5986 

26    3    4.9 

5.127 

6 

20  39  26.66 

a. 2693 

19     7  25.9 

zz.s8z 

7   .    18  44  57-54 

a. 5939 

25  57  52.2 

5-297 

7 

20  41  42.61 

2.2623 

18  55  48-2 

ZZ.676 

8       18  47  32 -94 

a. 587a 

25  52  29.3 

5.466 

8 

20  43  58.14 

2.2554 

18  44    4.8 

ZZ.769 

9      x8  50    8.00 

a. 58x4 

25  46  563 

5-633 

9 

20  46  13.26 

2.2486 

18  32  15.9 

ZZ.86Z 

zo      z8  52  42.71 

a.57SS 

25  41  13-3 

5.800 

10 

20  48  27.97 

2.24x8 

18  20  21.5 

XX. 95a 

II       18  55  17.06 

a. 5694 

25  35  20.3 

S.965 

II 

20  50  42.28 

2.235X 

18    8  21.7 

I a. 040 

12       18  57  51.04 

a. 5633 

25  29  175 

6.128 

12 

20  52  56.18 

3.2283 

17  56  16.7 

ia.127 

13      19    0  24.65 

a.5S7X 

25  23    4.9 

6.290 

13 

20  55     9.68 

2.22lfr 

17  44     6.5 

12.213 

14      19    2  57.89 

a. 5508 

25  16  42.7 

6. 451 

14 

20  57  22.77 

2.2149 

17  31  51-2 

X2.297 

15      19     5  30-74 

a -3443 

25  10  10.8 

6.6jo 

15 

20  59  35-47 

2.2084 

17  19  30.9 

xa.378 

16      19    8    3.21 

a. ^3 79 

25    3  29.5 

6.768 

16 

21     I  47.78 

2.2018 

17     7     5-8 

X2.459 

n      19  "  35-29 

a.S3i4 

24  56  38.7 

6.924 

17 

21     3  59.69 

a. 1953 

16  54  35-8 

X2.539 

18      19  13     6.98 

a. 3348 

24  49  38.6 

7.078 

18 

21     6  11.22 

a. 1890 

16  42     I.I 

Z2.6x7 

19      19  15  38.27 

9.5z8a 

24  42  29.3 

7-232 

19 

21    8  22.37 

a. 1826 

16  29  21.8 

13 .693 

20      19  18    9.16 

a.SiiS 

34  35  10.8 

7.383 

20 

21  10  33.13 

3x763 

16  16  38.0 

za.768 

21         19    20  39-65 

9.5048 

24  27  43-3 

7-533 

21 

21  12  43.52 

a.i70X 

16    3  49-7 

za.84X 

22 

19  23     9-73 

a -4979 

34  30    6.8 

7.682 

22 

21  14  53.54 

a. 1638 

15  50  57-1 

X2.913 

n 

19  25  3940 

a. 4910 

34  13  31.4 

7.829 

23 

21  17    3.18 

2.1577 

15  38    0.2 

X2.983 

»4 

19  28    8.65 

3.4841 

S.  34    4  27.3 

7.974 

24 

21  19  12.46 

2x5x7  i 

S.  15  24  59.1 

X3.0S2 
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NOVEMBER,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 

&^ 

I 

2 

3 

THE  SUN'S 

SidCfCAl 

Time  of 
Semidi- 
ameter 

ij^ ■ 

Me- 
ridian. 

Eqnatioaof 

Time,  to  be 

Subtracted 

from 

DilL 
for 

Week. 

Apparent  Right 
Ascension. 

Diff.  for 
X  Hour. 

Apparent  Decli- 
nation. 

Diff.  for 
X  Hour. 

Scmidiani- 
eter. 

X  Hoar. 

Mon. 
Tues. 
Wed. 

h    m        s 
14  22  24.37 
14  26  19.20 
14  30  14.84 

s 
9.768 

9.802 
9.836 

S.I4  10  24.3 

14  29  43.5 
14  48  48.8 

ft 

-48.58 
48.OZ 
47.42 

16     8.92     66.80 
16     9.17    66.92 
16     9.41     67.03 

m        s 
16  I9.II 

16  20.84 

16  21.74 

s 
0.088 

0.054 

o.oaQ 

Thur. 
Fri. 

Sat. 

4 

5 
6 

14  34  1 1.32 
1438    8.62 
1442    6.77 

9.870 

9905 
9.940 

15     739.7 
15  26  15.7 

15  44  36.6 

-46.8X 
46.  z8 

45.54 

16     9.65 
16     9.89 
16  10.13 

67.15 
67.26 

67.38 

1621.83 
16  21.08 
16  19.49 

0.015 
O.Q49 
0.084 

SUN. 

Mon. 

Tues. 

7 
8 

9 

1446    5.75 
1450    5.57 
1454    6.24 

9-975 

ZO.OIO 

I0.04S 

16     2  41.8 
16  20  30.9 
1638     3.4 

-44.88 
44.20 
4350 

16  10.37 
16  10.61 
16  10.84 

67.50 
67.62 
67.74 

16  17.07 
16  13.81 
16     9.72 

0.119 

0.154 
o.z88 

Wed. 
Thur. 
Fri. 

ID 
II 
12 

1458    7.73 
15    2  10.06 

15    6  13.22 

10.080 
10. 1x4 
10.149 

16  55  19.0 

17  12  17.2 
17  28  57.7 

-42.79 
42.06 

41.31 

16  11.08 
16  II.3I 
16  11.54 

67.86 

67.98 
68.10 

16     4.79 
15  59.04 
15  52.44 

O.S2J 

0.S58 
0.999 

Sat. 

SUN. 

Mon. 

13 

14 
15 

15  10  17.22 
15  1422.05 
15  1827.71 

ZO.184 
XO.318 
10.253 

17  45  20.0 

18  I  23.7 
18  17    8.5 

-40.54 
39.76 
38.96 

16  11.77 
16  12.00 
16  12.22 

68.22 

68.34 

68.46 

15  45.03 
15  36.78 
15  27.70 

0.397 
0.36Z 
0.396 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

15  22  34.20 
15  26  41.51 
153049.66 

ZO.388 
ZO.322 
10.356 

18  32  34.0 

18  47  39.8 

19  2  25.5 

-38.15 
37.32 
36.47 

16  12.44 
16  12.66 
16  12.87 

68.58 
68.70 
68.82 

15  17-80 
15     7.07 
14  55.51 

0.465 
0.499 

Fri. 
Sat. 

SUN. 

19 

20 
21 

153458.62 

1539    8.41 
154319.02 

ZO.39X 

10.425 
10.459 

19  16  50.9 

19  30  55.4 
19  44  38.8 

-35.6X 

34.74 
33.86 

16  13.08 
16  13.28 
16  13.48 

68.94 

69.05 

69.16 

14  4314 
14  29.94 

14  X5-93 

0.533 

0.567 
0.60Z 

Mon. 
Tues. 
Wed, 

22 

23 
24 

15  47  30.43 
15  51  42.66 

155555.68 

10.493 
Z0.536 

10.559 

1958    0.7 
20  1 1    0.8 
20  23  38.7 

-32.96 

32.04 
3Z.1X 

16  13.67 
16  13.86 
16  14.04 

69.27 

69.38 

69.48 

14    I. II 

13  45.49 
13  29.07 

0.^ 
0.668 
0.70Z 

Thur. 

Fri. 

Sat. 

25 
26 

27 

16    0    9.49 
16    4  24.08 
16    839.43 

10.592 
Z0.624 
Z0.656 

20  35  54.0 
20  47  46.4 
2059  15.6 

-30.  x6 
29.20 
28.23 

16  14.22 
16  14.40 
16  14.57 

69.59 

69.69 

69.80 

13  "87 
12  53.88 

12  35.14 

0.733 
0.765 

0.797 

SUN. 

Mon. 

Tues. 

28 
29 

30 

16  12  55.54 
16  17  12.39 
16  21  29.96 

Z0.687 
XO.7X7 
10.747 

21  10  21.2 
21  21    3.0 
21  31  20.5 

-27.24 
26.23 
25.22 

16  14.74 
16  14.90 
16  15.05 

69.90 

70.00 
70.09 

12  15.64 
"  55.40 
"  34.45 

0.808 
0.858 
0.888 

Wed. 

31 

16  25  48.24 

X0.776 

vS.2I  41    13.5 

-24.19 

16  15.20 

70.18 

II  12.79 

0.917 

Non.~The  mean  time  of  semidiameter  passinf  the  meridian  nuiy  be  found  by  subtracting  ^.x8  from  the  sidereal 
time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  dedinadaiis  ara  iaoeaiiiig. 
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Daroi 
the 


Mon. 
Tucs. 
Wed. 

Thur. 
Fri. 


SUN. 

SfoOL 


Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Hon. 


■'I 


Wed. 
Tfaar. 

Fri. 
Sat. 

SUN. 

Hon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Right 


h     m        s 
4  22  27.02 

4  26  21.87 
4  30  1752 

4  34  14.01 
4  38  11.32 
442      9.47 

4  46  8.46 
4  50  8.28 

4  54  8-94 

4  58  10.43 

5  2  12.76 
5  6  15.91 

5  10  19.90 

5  14  24.71 
5  18  30.35 

5  22  36.82 
5  26  44.11 
5  30  52.23 

5  35  I-I7 
5  39  10.93 
5  43  21.50 

5  47  32.88 
5  51  4507 

5  55  58.05 

6  o  11.82 
6  4  26.36 
6  8  41.67 

6  12  57.72 
6  17  14.52 
6  21  32.04 


x6  25  50.25 


Diff.for 
X  Hour. 


s 
9.768 

9.80a 

9.836 

9.870 

9905 
9.940 

9-975 
10.010 

10.045 

Z0.080 
10. 1 14 
Z0.149 

10.183 
10.3 18 
10.352 

10.387 
10.321 
10.356 

10.390 
10.424 

10.457 

Z0.491 
10.524 

10.557 

10.590 
Z0.622 
10.653 

10.684 
10.715 

10.745 
10.773 


Ai>parent  Dtdi- 
nation. 


II 


s. 


4  10  37.5 
4  29  56.6 

4  49    1.7 

5  7  52.4 
5  26  28.3 

5  44  49.0 

6  2  54.0 
6  20  42.8 
6  38  15-2 

6  55  30.5 

7  12  28.5 
7  29    8.6 

7  45  30.6 

8  I  34.1 
8  17  18.5 

8  32  43.7 

8  47  49.2 

9  2  34.6 

9  16  59.6 
9  31  3.8 
9  44  46.9 


19  58    8.4 

20  II  8.1 
20  23  45.7 

20  36    0.6 

20  47  52.7 

20  59  21.5 

21  10  26.8 
21  21  8.2 
21  31  25.3 

S.  21  41  18.0 


DifF.  for 
z  Hour. 


tt 


-4«.57 
48.00 

47.41 

-46.80 
46.18 

45-54 

-44.87 
44.19 

43-49 

-43.78 
42.04 
41.29 

-40.53 
39-75 
38-95 

-38.14 

37-31 
36.47 

-35-61 
34-74 
33-85 

-32.95 
32.03 
31.10 

-30.15 
29.19 

28.21 

—27.33 
36.32 
35.31 

—34.18 


£quati<m  of 

Time,  to  be 

Added  to 

Mean  Time. 


m       8 

6  19.14 
6  20.85 
6  21.75 

6  21.82 
6  21.06 
6  19.47 

6  17.04 

6  13.77 
6    9.67 

6  4.73 
5  58.97 
5  52.37 

544.94 
5  36.68 
5  27.60 

5  17.69 
5    6.95 

4  55.39 

4  4301 
4  29.81 

4  15.79 

4    0.96 

3  45.34 
3  28.91 

3  ".70 
2  5372 
2  34-97 

2  15-47 

I  55-23 
I  34.28 

I  12.62 


DiflT.  for 
I  Hour. 


s 
0.088 

0.054 

0.020 

0.015 
0.049 
0.084 

0.119 
0.154 
0.188 

0.223 
0.258 
0.293 

0.327 
0.361 
0.396 

0.430 
0.465 
0.499 

0.533 
0.567 

o  601 

0.634 
0.668 

0.701 

0.733 
0.765 
0.797 

0.828 
0.858 
0.888 

0.917 


Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 


h     m  s 

4  38  46.16 
4  42  42-72 
4  46  39-27 

4  50  35.83 
4  54  32.38 

4  58  28.94 

5  2  25.50 
5  6  22.05 
5  10  18.61 

5  14  15.16 
5  18  11.72 
5  22  8.28 

5  26  4.84 

5  30  1.39 
5  33  57.95 

5  37  54.51 
5  41  51.06 

5  45  47.62 

5  49  44.18 

5  53  40.73 

5  57  37.29 

6  I  33.85 
6  5  30.41 
6  9  26.96 

6  13  23.52 
6  17  20.08 
6  21  16.64 

6  25  13.20 
6  29  9.75 
6  33  6.31 


16  37  2.87 


lor  neaa  noon  may  be  atwimed  the  same  as  that  for  apparent  noon. 
IThc  tigtt  —  prefixed  to  the  hourly  change  of  dedinatioa  indicates  that  south  declinations 


Diff.  for  I  Hour, 

+9'.8565. 

(Table  III.) 
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125 


THE  MOON'S 


1 

S 


1 

3 

4 

5 
6 

7 
8 

9 

10 
H 
12 

13 

15 

■    16 

f    17 
I    li 

f 

19 

20 
31 

22 

23 
24 

25 
26 

27 

28 
29 

30 


SEMIDIAMETER. 


Kooo. 


Ifidniflit. 


r# 


5  18.2 
5  320 
5  470 


2.3 
16.5 

6  28.0 


6  35.6 
6  38.6 

6  36.6 

6  30.3 
6  20.7 
6    9.0 

5  56.4 
5  43.9 
5  32.2 

5  21.6 
5  12.4 
5    4.5 

4  57.9 
4  52.6 

4  48.4 

4  45-6 
4  440 
4  441 


4 
4 


5 

5 


45-9 
49.8 

55-9 

4-4 

154 
28.5 


15  43.5 


n 


5  24.8 
5  39.4 

5  54-7 

6  9.6 
6  22.6 
6  32.4 

6  37-7 
6  38.2 
6  34.0 

6  25.8 
6  15.0 
6     2.7 

5  50.1 

5  37-9 
5  26.7 

5  16.8 
5  8.3 
5     i-i 

4  55.1 

4  50.4 
4  46.8 

4  44-6 
4  43.9 

4  44.8 

4  47-6 
4  52.5 

4  59.8 

5  9-6 
5  21.7 
5  35-8 


15  514 


HORIZONTAi;  PARALLAX. 


Noon. 


ff 


56  3.82 
56  54.47 

57  49.82 

58  45.90 

59  37.78 

60  20.10 

6048.15 
60  58.91 
6051.77 

60  28.64 

59  53.29 
59  10.31 

58  24.10 
57  38.28 
56  55.26 

56  16.51 
55  42.65 
55  13.75 

54  49.63 

54  29.99 
54  14.80 

54  4.22 
53  58.64 

53  58.75 

54  5.41 

54  19.55 
5441.99 

55  13.29 
55  53.50 
5641.91 

57  36.77 


Diff.  for 
X  Hour. 


ft 


+1.969 
2.232 

2-353 

+2.286 
1.999 
1.494 

+0.823 
+0.070 
-0.651 

-1.249 
1.664 
1.886 

-1.939 
1.864 
1. 711 

-1.515 
1.306 

1. 103 

—0.910 
0.726 
0.538 

-0.341 
— 0.119 
+0.134 

+0.427 

0.757 
1. 117 

+1.492 
1.854 
2.168 

+2.383 


Midnight. 


ff 


56  28.35 
5721.78 
58  18.06 

59  12.70 

60  0.46 
60  36.14 

6055.80 

60  57.51 
60  42.00 

60  12.21 

59  32.46 
58  47.36 

58  0.96 
57  16.31 
56  35.30 

55  58.95 
55  27.59 
55  I. II 

54  39.26 
5421.83 
54  8.92 

54    0.76 

53  57.94 

54  1.20 

54  1 1 .49 
54  29.69 

54  56.51 

55  32.31 

56  16.76 

57  8.69 

58  5.73 


Diff.  for 
J  Hour. 


tt 


+2. 115 
2.313 

2-345 

+2. 171 
1.772 
1. 174 

■fo.449 

-0.301 

0.970 

-1. 481 
1.799 

I  932 

-1-913 

1-795 
1.616 

—1 .41 1 
1.204 
1.004 

-0.818 
0.633 
0.441 

-0.234 

+0.003 

0.276 

+0.588 

0.934 
1.304 

+1.677 
2.020 
2.291 

+2.437 


UPPER  TI^NSIT. 


Meridian  of 
Greenwich. 


h        m 

19  36.3 

20  21.2 

21  7.4 

21  56.3 

22  49.0 

23  46.7 
6 

o  49.1 

I  54.6 


3 
4 
5 


0.2 

2.7 
0.2 


5  52.4 

6  40.3 

7  25.1 

8  8.1 

8  50.7 

9  33.9 


o 
I 
I 

2 

3 
4 

5 
6 

6 


18.4 

5.0 
53-6 

43.8 
34.6 
25.0 

14.0 

i.o 

46.2 


7  30.0 

8  13.4 
857.3 


Diff.  for 
I  Hour. 


19  43.2 


m 
1.86 

1.89 

1.97 

2. II 
2.30 

2.51 


2.68 
2.75 

2.68 

2.51 
2.28 

2.07 
1.92 
1.82 

1.78 
1.78 
1.82 

1.89 
1.98 
2.06 

2. II 
2.12 
2.08 

2.00 
1.92 
1.85 

1. 81 
1. 81 
1.86 

1.98 


AGE. 

Noon. 

d 
23.6 
24.6 

25-6 

26.6 
27.6 
28.6 

0.2 
1.2 
2.2 

3-2 
4.2 

5.2 
6.2 

7.2 

8.2 

9.2 
10.2 

II. 2 

12.2 

13.2 
14.2 

15.2 
16.2 

17.2 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 

24.2 


126  NOVEMBER,  1915. 

GR  MEAN  TIME. 

THE  MOON'S  RIGHT 


VI.  NOVEMBKE,  1915.  127 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


128  NOVEMBEK.  1915. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  AND  DECLINATION. 


NOVEMBER,  1915.  129 

MEAN  TIME. 
THE  MOON-S  RIGHT  AND  DECLINATION. 


130  NOVEMBER,  1915. 

G  MEAN  TIME. 

THE  MOON'S  RIGHT  AND  DECLINATION. 


131 


132  NOVEMBER,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION, 


NOVEMBEE,  1915. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 
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DECEMBER,  1915. 


AT  GREENWICH  APPARENT  NOON. 


Day  of 

the 
Week. 

Wed. 
Thur. 
Fri. 

I 

2 

3 

Sat. 

SUN. 

Mon. 

4 

5 
6 

Tues. 
Wed. 
Thur. 

7 

8 

9 

Fri. 
Sat. 
SUN. 

lO 

II 

12 

Mon. 
Tues. 
iWed. 

13 
15 

,Thur. 

iFri. 

Sat. 

i6 

17 
i8 

\SUN. 

iMon. 

iTues. 

19 

20 
21 

,Wed. 
,Thur. 
Fri. 

22 

23 
24 

Sat. 

SUN. 

Mon. 

25 
26 

27 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 

30 
31 

Sat. 

32 

THE  SUN'S 


Apparent  Right 
Ascension. 


h     m       8 

6  25  48.24 
6  30  7.20 
6  34  26.83 

6  38  47.09 

643     7.96 

6  47  29.42 

651  51.42 

6  56  13-94 

7  036.94 

7  5  0.40 
7    9  24.28 

71348-54 

7  18  13.16 
7  22  38.11 

727    3.35 

7  31  28.85 

7  35  54.58 
7  40  20.52 

7  44  46.64 
74912.89 

7  53  3925 

758    5.70 

8  2  32.20 

8    658.71 

8  II  25.21 
8  155167 
8  20  18.05 

8  24  44.33 
8  29  10.47 

8  33  36.44 
838    2.20 


18  42  27.72 


Diff.for 
I  Hour. 


8 
0.776 

0.804 

0.831 

0.857 
0.882 

0.905 

0.927 
0.948 
0.968 

0.986 
.003 
.018 

.032 

•045 
.057 

.067 
.076 
.084 

.091 
.096 
.100 

.103 
.104 
.104 

.103 
.101 
.097 

.092 
.086 
.078 
.068 


11.057 


Apparent  Dedi- 
nation. 


// 


S.2I  41    13.5 
21   50  41.6 

21  59  44-6 

22  8  22.2 
22  16  34.1 
22  24  20.0 

22  31  39.7 
22  38  32.9 
22  44  59.4 

22  50  59.0 

22  56  31.6 

23  I  36.9 

23  6  14.8 
23  10  25.1 
23  14    7.8 

23  17  22.7 
23  20  9.7 
23  22  28.7 

23  24  19.6 

23  25  42.4 
23  26  37.0 

23  27  3-4 
23  27  1.4 
23  26  31.3 

23  25  32.8 
23  24  6.1 
23  22  II. I 

23  19  47.9 
23  16  56.6 

23  13  37-2 
23    949.7 

S.23    5  344 


Diff .  for 
X  Hour. 


tt 


-24.19 

23-15 
22.10 

-«i.o3 

19-95 
18.87 

-17.77 
16.66 

15.54 

-14.42 

13-29 
12.15 

—1 1. 01 
9.86 
8.70 

-  7.54 
6.37 
5.21 

-  4.04 
a. 86 
1.69 

-  0.51 
+  0.67 

1.85 

+  3.0a 
4.20 

5.38 

+  6.55 

7.72 

8.89 

10.06 

+11.22 


Semidiam- 
eter. 


tt 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


5.20 

5-35 
5.50 

5.64 
578 
5-92 

6.05 
6.18 
6.31 

6.43 

6.55 
6.66 

6.77 
6.88 

6.99 

7.09 
7.18 
7.27 

7-35 
7.42 
7.48 

7-54 
7.60 

7.65 

7.69 

7-73 
7.76 

7.79 
7.81 

7.82 
7.83 


6  17.84 


Sidereal 
Time  of 
Semidi- 
ameter 
Passing 

Me- 
ridian. 


t 
70.18 

70.26 
70.35 

70.43 
70.51 
70.59 

70.66 

70.73 
70.80 

70.86 
70.92 

70.97 


7 
7 


7 
7 


7 
7 


7 
7 


7 
7 


7 
7 
7 
7 


.02 
.06 
.10 


•13 
.16 

.18 

.21 

.23 
.25 

.26 
.26 
.26 

•25 

.24 

•23 

.21 

•19 
.16 

•13 


Equatlooof 

Tiine.  to  be 

Subtracted 

from 


Added  to 

Apparent 

Time. 


m        t 
II  12.79 

10  50.44 

10  27.44 

10     3.80 

9  39-55 
9  1472 

8  49-35 
8  23.46 

757.09 

7  30.26 
7  302 
6  35.38 

6    7.40 

539.09 
51049 

441.63 
4  12.53 
3  43.23 

3  13.76 
244.14 
2  14.42 

I  44.61 
I  14.76 
044.88 

o  15.02 


0  14.79 
044.54 

1  14.17 

143.67 

2  13.00 

2  42.12 


71.09      3  II.OI 


NOTS. — The  mean  time  of  scmidiameter  passing  the  meridian  may  be  found  by  subtracting  c^.19  from  tlM 
time. 
The  sign  —  prefixed  to  the  hourly  chansc  of  declination  indicates  that  south  de^natioas  are  increai 
siffn  +  indicates  that  south  declinations  are  decreasing. 
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Dvci 
tke 


i 


Wed. 
Thur. 
Fri. 

Sat. 
SL'.V. 

¥00. 

Ttaes. 
Wed. 

Thur. 

Fri. 
Sat. 
SUN. 


If  on. 
Tucs. 
Wed. 

Thur. 

Fri. 

Sit 

SUN. 

VOSL 

Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

SUN. 

Man. 


Tues. 
Wed. 
Thur. 
J  Fri. 

Sat. 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 


13 
14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent  Right 


b  m   I 
6  25  5(5.25 

6  30  9.16 
6  34  28.72 

6  38  48.91 

643  9.71 

6  47  31.10 

6  51  53.02 

6  56  15.47 

7  o  38.40 

7  5  1-78 
7  9  25.57 
7  13  49.75 

7  18  14.29 
7  22  39.15 
7  27  4.30 

7  31  29.71 
7  35  55.36 
7  40  21.21 

7  44  47.23 
7  49  13.39 
7  53  39.67 

7  58  6.02 

8  2  32.43 
8  6  58.85 

8  II  25.26 
8  15  51.62 
8  20  17.92 

8  24  44.10 
8  29  10.15 
8  33  36.03 
8  38  1.70 


18  42  27.14 


DifT.  for 
X  Hour. 


B 

10.773 
ZO.80I 

io.8a8 

10.854 
Z0.879 
10.90a 

10.924 

10.94s 
10.965 

10.983 

XI.OOO 

II.OI5 

11.029 
X  1.042 

"•053 

11.063 

"•073 

1 1. 081 

11.087 
11.092 
11.096 

11.099 

ZI.IOI 
ZI.ZOI 

11.099 
11.097 
11.093 

ZZ.088 
XI.0S2 
11.074 
11.065 

11.054 


Apparent  Declir 
nation. 


// 


S.  21   41    18.0 

21  5045.S 

21  59  48.5 

22  8  25.7 
22  16  37.3 
22   24  22.9 

22  31  42.3 
22  38  35.2 
22  45      1.4 

22  51      0.8 

22  56  33.1 

23  I   38.2 

23    6  15.9 

23   10  26.0 

23  14    8.6 

23  17  23.3 
23  20  lO.I 

23  22  29.0 

23  24  19.8 

23  25  42.5 
23  26  37.0 

23  27  3.4 
23  27  1.4 
23  26  31.2 

23  25  32.8 
23  24  6.1 
23  22  II. 2 

23  19  48.0 
23  16  56.8 

23  13  37.5 
23    9  50.2 

S.  23    5  35.0 


Diff.  for 
X  Hour. 


tt 


-24.18 

23  14 
22.09 

—2 1 .02 
I9.Q4 
18.85 

-17-75 
16.65 

I5-.S4 

-14.41 

1328 
12.14 

—11.00 

985 
8.69 

-  7-53 

6.37 
5.30 

-  4.03 
a.86 
1.68 

-  0.51 
+  0.67 

1.85 

+  3  02 
4.20 

5-38 

+  6.55 
7.72 

8.89 

10.05 

+11.21 


Equation  of 

Time,  to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m        s 
II   12.62 

10  50.27 

10  27.27 

10     3.63 

9  39.39 
9  14.56 

8  49.20 
8  23.31 
7  56.94 

7  30-12 
7  2.88 
6  35.26 

6    7.28 

5  38.98 
5  10.39 

441.53 
4  12.44 
343.15 

3  13.69 
2  44.09 

2  14.37 

1  44.58 

1  14.73 
o  44.87 

o  15.02 


o  14.79 

044.52 

I  14.15 
1  43.64 

2   12.96 
2  42.07 

3  10.95 


Diff.  for 
I  Hour. 


t 
0.917 

0.945 
0.972 

O.Q98 
.02! 
.046 

.068 
.089 
.108 

.126 

.143 
.158 

.172 
.185 
.197 

.207 
.216 
.224 

•231 
.236 

.240 

.243 
.244 

.244 

.243 
.240 

.237 

.232 
.225 
.217 
.208 

1. 198 


^dcreal  Time, 
or  Riifht  Ascen- 
sion of  Mean 
Sun. 


n      m        I 

6  37  2.87 
6  40  59.43 
6  44  55.98 

6  48  52.54 
6  52  49.10 

6  56  45.66 

7  o  42.22 

7  4  38.78 
7  8  35.34 

7  12  31.89 
7  16  28.45 
7  20  25.01 

7  24  21.57 
7  28  18.13 

7  32  14.69 

7  36  If. 25 
7  40  7.80 
7  44  4-36 

7  48  0.92 
7  51  57.48 
7  55  54.04 

7  59  50.60 

8  3  47.16 

8  7  43.72 

8  II  40.28 
8  15  36.84 

8  19  33.39 

8  23  29.95 
8  27  26.51 
8  31  23.07 

8  35  19.63 


18  39  16.19 


Worn.— The 

Thesiffn  — 


for  mcaxi  noon  xiuiy  be  assumed  the  same  as  that  for  apparent  noon. 
prefixed  to  the  hourly  diange  of  declination  indicates  that  south  declinations 
;  the  sagn  +  ixidicates  that  south  declinations  are  decreasing. 


Diff.  for  X  Hour, 

+9F.8565. 

(Table  in.) 
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I 
I 


THE  MOON'S 


SEMIDIAMBTBR. 


I 
t 

3 

4 

5 

6 

7 
8 

9 

10 

II 

12 

13 
H 

i6 

I? 
iS 

»9 
ao 

II 

22 

«3 
H 

25 

26 


28 

^9 
30 

31 


Noon. 


00 


5  43-5 

5  594 

6  15.0 

6  28.9 

6  39.4 
6  45-2 

6  45.5 
6  40.3 

6  30.4 

6  17.2 
6  2.3 
5  470 

5  32.5 
5  196 
5    8.6 

4  59.8 
4  53  o 
4  48-2 

4  45.2 

4  43.7 
4  43.6 

4  45.0 
4  47-7 
4  51.9 


4 
5 


5 

5 

5 
6 


57.7 

5.2 

14.6 

25.9 

38.9 

53.1 
7.6 


Midnight. 


00 


32     I      16       21.5 


5  51-4 

6  7.3 
6  22.3 

6  34-7 
6  43.0 

6  46.1 

6  43.6 

6  35.9 
6  24.1 

6  9.9 
5  54.6 
5  39.6 

5  25.8 

5  139 
5     40 

4  56.2 
4  50.4 
4  46.5 

4  44-2 
4  43.5 
4  44-1 

4  46.1 
4  49-6 

4  54-6 

5  1-2 

5  9.7 
5  20.1 

5  32.2 

5  45-9 

6  0.4 

6  14.7 


16  27.7 


HORIZONTAL  PARALLAX. 


Noon. 


§0 


57  36.77 

58  3508 

59  32.49 

60  23.45 

61  2.10 
61  23.41 

61  24.48 

61  532 
60  29.02 

59  40.55 
58  45.66 

57  4961 

56  56.51 
56  9.11 
55  28.91 

54  56.50 
54  3 1  69 

54  14.03 

54  2.79 
53  57.33 

53  57.15 

54  2.00 
54  11.97 
54  27.32 

54  48.60 

55  16.36 

55  50.95 

56  32.38 

57  19.95 

58  11.93 

59  5-43 

5956.21 


Diff.for 
I  Hour. 


00 


+2.383 
a. 446 

a. 298 

+1.907 

1.277 

+0.478 

-0.389 
1. 185 
1.805 

-^•193 

2-345 
2.298 

-2.108 
1.832 

1.514 

—I. 189 
0.881 
0.596 

-0-345 
-0.1 14 

+0.097 

+0.308 
0.524 
0.759 

+1.018 
1.298 

1-585 

+1.862 
2.090 
2.222 
2.206 

+1.989 


Midnight. 


00 


58  5.73 

59    4-23 

59  59-14 

60  44.67 

61  15.16 
61  26.56 

61  17.29 
60  49.03 
60  5.95 

59  13.56 
58  17.49 
57  22.49 

56  31-98 
55  48.05 
55  11.73 

5443.17 
54  22.00 

54    7.66 

53  59-37 
53  56.61 

53  58.94 

54  6.34 
54  18.94 

54  37.18 

55  1-64 

55  32.79 

56  10.83 

56  55.48 

57  45-54 

58  38.72 

5931.47 

60  18.98 


Diff.  for 
X  Hour. 


00 


+2-437 
2.402 

2.134 

+1.619 

0.893 

+0.045 

—0.804 
1. 521 
2.030 

—2.296 

2.343 
2.217 

-1 .978 
1.676 
1-350 

-1033 

0.734 
0.467 

—0.227 
-0.007 
+0.202 

+0.415 
0.639 
0.886 

+1.156 
1. 441 
1.727 

+1.985 
2. 171 
2.236 
2.125 

+1.795 


UPPER  TRANSIT. 


Mrridian  of 
Greenwich. 


h       m 

19  43-2 

20  32.5 

21  26.6 

22  26.3 

23  31.1 

6 
o  38.6 

I  45-0 

2   47.3 

3  43-9 

4  35-1 

5  22.1 

6  6.5 

6  49.6 

7  32.6 

8  16.6 

9  2.2 
9  50.0 

0  39.6 

1  30.3 

2  21.0 

3  10.6 

3  58.4 

4  44-1 

5  27.9 

6  10.6 

6  53-1 

7  36.7 

8  22.6 

9  12.4 

20  7.3 

21  7.7 


Diff.for 
z  Hour. 


m 
1.98 

2.15 
2.37 

2.60 
2.77 


2.81 
2.70 
2.48 

2.24 
2.04 
1.90 

1. 81 
1.78 
1. 81 

1.86 

1-95 
2.03 

2.09 
2.12 
2.10 

2.03 

1-95 
1.86 

1.80 

1-77 
1.79 

1.86 
1.99 
2.18 
2.40 

2.63 


AGE. 

Noon. 

d 
24.2 

25.2 

26.2 

27.2 
28.2 
29.2 

0.7 

1.7 
2.7 

3-7 
4.7 
5.7 

6.7 
7-7 
8.7 

9-7 
0.7 

1.7 

2.7 
3.7 
4.7 

5.7 
6.7 
7-7 

8.7 

9-7 
20.7 

21.7 
22.7 

23.7 
24-7 

25.7 
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140  DECEMBER,  1915.  VII. 

MEAN  TIME. 
THE  MOON'S  RIGHT  AND  DECLINATION. 


vni. 


DECEMBER,  1915. 

MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


j   »3  "> 
!  23  "3 

I  a^w) 
1  »3  31 
,  »3  33 
'  »3  3S 
I  "3  37 
'  »3  39 
33  4t 
I  *3  43 
!  as  4S 
I  "3  46 
I  33  48 
.  33  5© 
I    33  5' 

!  33  54 

i  33  s* 

3358 


'  I 


56.3S 

47.88 
43.48 
3894 
3438 

*9S'  1 

M.63 

19-44! 

14-54 

9-3S 

4.07 
S8.70 
S3-»5 
47- 7» 
43.11 
36-44 
30-71 
34.91 
19 -oB 
13 -'8 

7.34 
TUESDAY  14. 
.  N.    s« 


I  43 -I* 
3  37<»7 
530-97 

7  a4-86 
9  "8-74 

I    13. 6( 

3  6-49 

5  0.38 

6  54.38 

8  48.19 
043.13 
1  36.07 

4  30-05 


o  36  43-3 
o  31  56.0 
0  7  9-8 
o  7  35-4 
o  33  19.4 
o  37    1-3 


35  41-3 

50 

'7-S 

11-3 

19 

35-6 

33 

^7-3 

48 

37-3 

5  54-74 
7  49-03 
9  43  38 
I  37-79 


3« 

39.1 

M.6 

58  SS-3 

36 

39 

440 

S3 

t, 

30 

6.9 

33 

iH.b 

46 

47-3 

11 

ii;.3 

36 

»4-4 

39  30-4 

WEDNESDAY  15. 


3  4158 

4  37'M 
6  32.61 
8  38.30 


i  58.3 
!  SS-OS 

THURSDAY  : 


5'''3 

4916 

46.43 

43-86 

41.44 

39- «» 

3  J -07 

3S-" 

33-34 

31.73 

30.37 

38.98 

37.87 

36.93 

36.16 

»S.S7 

3M6 

34-93 

34.88 

35.33 

3<;.84 

36.  SI 

37.41 

38.48 

. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


isfat 


Diff. 

for 

xMin. 


Dedinatkm. 


h    m       s 
13  15  42.50 

12  17  42.01 

12  19  41-79 
12  21  41.84 
12  23  42.16 
12  25  42.77 
12  27  43.67 
12  29  44.86 
12  31  46.35 

"  33  4815 
u  35  50.26 

12  37  52.68 

"  39  55-43 
12  41  58.50 

12  44  1.91 
12  46  5.65 
12  48  9.74 
12  50  14.17 
12  52  18.96 
I  12  54  24.10 
12  56  29.61 

I  "  58  35-49 
13 
13 


WEDNESDAY 

S. 


29. 


8 
1-9897 


tt 


o  41-75 
2  48.39 


I -9941 
1.9986 
3.0031 
a. 0078 
a.ex»6 

«.oi74 
a.oaaj 
a.oa74 
3.0336 
3.0378 

3.0431 
3.0485 

3.0540 
3.0596 
3.0653 
3.0710 
3.0768 
3.0838 
a. 0888 
a. 0949 

3.I013 

3.X07S 
3.1x38 


s. 


THURSDAY 


13 
^3 
13 
'3 
^3 
13 


4 

7 

9 
II 


55-41 

2-83 
10.64 

18.85 

13  27.47 

15  36.51 

3  17  4596 

3  «9  55-83 
3  22  6.13 
3  34  16.86 
3  26  38.0a 
3  28  39.63 
3  30  51.68 
3  33  4.18 
3  35  17-14 
3  37  30-56 
3  39  44.44 

3  41  58-78 
3  44  13.60 

3  46  28.90 
48  44.67 
51  0-93 
53  17 -68 

55  34.91 
57  52.64 

33381®— 191 5 10 


13 
^3 
3 
^3 


a.x303 
a.xa69 
a.X33S 
3.X403 

3.147a 
3.X54X 

3.x6xo 
a.x68x 

a. 1753 
s.x8a4 
a.x898 

3.X973 

3.3046 

3.3X33 
3.3X98 

3.3375 
8.3353 

3.3430 
3.35x0 

a-as89 

3.3669 

3.375« 

3.3833 

3.3913 
3.3997  s. 


s. 


I 


30- 

3    16 


31 

45 
o 

15 
39 

44 

58 

8  13 

8  37 

842 

8  56 

9  " 

25 

39 

54 

8 

33 

37 
51 

5 

19 
33 
48 

3 


9 
9 

9 

o 

o 
o 
o 

I 
I 
I 
I 

2 


II. 2 

48.4 

24.8 

0.4 

35-1 
8.8 

41.5 

13.1 

43-5 
12.6 

40.4 
6.8 

31-7 

55.0 
16.7 

36.7 
54.8 
II. I 

25.4 

37.6 

47.7 

55-5 
I.I 

4.3 


30 

43 

57 
II 

25 
39 
52 
6 
30 

47 

o 

13 

27 

40 

53 
6 

19 

32 
45 

57 
10 

23 
35 


5-0 

3-1 
58.6 

51-3 
41.3 

28.1 

12.0 

52.7 
30.2 

4.4 
35-2 

2-5 
26.1 

46.0 

2.1 

14.3 
22.4 

26.4 

26.2 

21.6 

".5 

589 
40.6 

175 
49-5 


Diff. 

for 

xMin. 


X4-6a6 
14.6x3 
X4.600 
14  586 
X4.570 

X4.S53 
14.536 

14-517 
14-496 

«4-474 
14.45a 
X4-4a8 
14.402 

«4  375 
14.348 
14.318 
I4.a87 
i4.a5S 

X4.33X 
X4.X86 
14.149 

X4.ixa 
14073 
14-033 


13-990 
13-947 
13-903 

13-855 
13.807 
13-757 
13.705 
13.652 

13  598 
13.543 
13-484 
13-434 
13.363 
X3.300 

13.236 
13.169 
13.101 
13  033 
X3.960 
xa.886 
xa.Sxx 

12.734 
X3.655 

la. 574 
X3.49a 


Hour.  Right  Ascension. 


Diff. 

for 

X  Min. 


Declination. 


Diff. 

for 

xMin. 


FRIDAY  31. 


o 
I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h    m       s 

3  57  52-64 

4  o  10.87 

4  2  29.60 

4  4  48.84 

4  7     8.58 

4  9  28.84 

4  II  49.61 

4  14  10.89 

4  16  32.69 

4  18  55.01 

4  21   17.86 

4  23  41-23 
4  26  5.13 
4  28  29.56 

4  30  54.51 
4  IZ  19-99 
4  35  46.01 

4  38  12.56 
4  40  39.64 

4  43  7-25 
4  45  35-40 
4  48    4.08 

4  50  33.29 
53    3.03 


s 

3.3997 
2.30S0 
3.3x64 
3.3348 

3.3419 
3.3504 
2.3590 

3.3677 
3.3764 

2.3852 

2 .3939 
2 .4028 

a.4115 
3 .4303 

3  .4393 
3.438X 
3.4469 
3.4558 
2.4647 
2  .4736 
2.4824 

3.4913 
3.5003 


// 


s. 


s. 


7  35 

7  48 

8  o 
8  12 
825 

837 

8  49 

9  I 

13 
24 
36 

47 

9  59 
20  10 

20  21 

20  32 

20  43 

20  54 

5 

15 
26 

36 
46 

57 


21 
21 
21 
21 
21 

31 


49-5 
16.5 

38.4 

55-1 

6.4 

12.2 

12.4 

6.9 

55-6 

38.4 

15-1 
45-6 

9-7 
27.5 
38.7 
43.2 
40.9 

31-7 
15-4 

51.9 
21.2 

43.0 

57-3 

3.9 


SATURDAY,  JANUARY  i,  1916. 


14  55  ll'Z^ 


a. 5091 


S.    22      7      2.7 


tt 

X3  .49a 
X3.408 
X3.333 
12. 233 

X2.X43 
X3.O5O 

XX. 956 

XX.860 
11-763 

XX. 663 
XX. 560 

11-455 

IX. 349 
XX. 34a 

XX.X3Z 

XX. 0x8 

10.904 
X0.788 
X0.668 
X0.548 
X0.436 
X0.30X 
IO.X74 
10.045 


9.914 


PHASES  OF  THE  MOON. 


d    h     m 
%    New  Moon       ....  Dec.      6    6    3.7 

5     First  Quarter 12  23  38.4 

O    Full  Moon       21    o  52.3 

(C     Last  Quarter 29    o  58.8 


d      h 

C     Perigee Dec.       6  13.3 

C     Apogee 20  12.6 
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M 

Non.— Thi  tlgn  -t-  mditmla  Danh  dtclinitfciai;  tbe  ^ta  —  indiaim  HUtb  dcctiBMkau. 


MERCURY,  1915.  MT 


148  MERCURY,  1915. 

GREENWICH  MEAN  TIME. 


Mon.— Xlic  rica  -*-  iniHn»t»  nonb  dtcHtntiwa. 


MEECrEY,  1915.  149 

GREENWICH  MEAN  TIME. 


UTiy  choDKC  al 
KdecrauiBt- 
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152  VENUS,  1915. 

GREENWICH  MEAN  TIME. 


Non.— Ttw  ilia  i-  indicmla  north  dediiutkiu;  the  licn  — 
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JULY. 

AUGUST. 

i: 

•• 

Vw.ol 

fori 

i^ 

1 

■5 

1 

.iKS. 

V«.ol,                          V«.d 
Hour                           1  Hoiu. 

MrM- 

8 

.V»-.        1  K«m. 

A-™. 

N«m. 

^<m., 

.v„. 

i\'»-.          Koon. 

'h    B         > 

, 

"        h     m 

h  m      1 

, 

h     m 

«  '  5  "  »307 

+  IJ.S19 

*I»  1845.4 

+11.35 

»38.8 

I 

7  53    8.19 

tl3.Dii 

«.*5  36.8 

-.9.91 

33  30.3 

51636.6* 

I3.D«P 

»»658.9 

.9.7« 

J3  40.1 

J 

8   oao.34 

1199° 

»i  13  19.9 

3.-4. 

3331.5 

3 

SJI5088 

I].iDS 

vJ3434-'5 

.«I9 
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to  —  iodintcitbut  nutili  decHiutioiu  uc  (ucnuini. 
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-5  39    7-2 

-3.33 

9  6.1 

27 

233347-99 

x.xSj 

4  32  58.8 

7.59 

II  II.O 

27 

23  22  36.66 

0.581 

5  40  34.9 

3.<4 

9   2.0 

aS 

233319-71 

I.X74 

4  35  58.2 

7.44 

II   6.6 

28 

232223.06 

0.55a 

5  41  38.0 

a. 95 

857-8 

29 

233251-66 

I.Z64 

4  38  55-7 

7.3s 

II   3.2 

29 

23  aa  10.16 

0.593 

54a  46.4 

«.7S 

8  «vV7 

30 

233223.85 

X.1S3 

4  41  5I-I 

7.a6 

1057.8 

30 

232157-96 

0.494 

5  43  50.2 

a. 56 

849.6 

31 

233156.30 

— X.X4X 

-4  44  44.2 

-7. 17 

10  53-4 

31 

333146.46 

-0.464 

-5  44  49*2 

-•.36 

845.5 

32 

233129.05 

— 1.X39 

-4  47  350 

-7.07 

1049.0 

32 

233135.67 

-0.434 

-5  45  43-4 

-a. 16 

841-4 

Day  of  the  Mooth. 

ftth. 

Uth. 

81st 

89th. 

Day  of  the  Month. 

1th. 

UUa. 

98d. 

aist. 

n 

// 

II 

It 

It 

n 

M 

«« 

Sexnidiameter   .  .  . 
Horizontal  Parallax 

23  64 

2.21 

23-75 

2.22 

23-74 
2.22 

23.62 
2.21 

Sen 
Hoi 

nidiameter .  .  . 
rizontal  Parallax 

2339 

a. 19 

23.06 

a. 16 

aa. 66 
a. 12 

32.19 
2.07 

Non.—The  sign  —  indicates  south  dcciinationt. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


•      1 

V 


i 


NOOHm 


k  m     s 

I  Us  2 1  35-67 

1  max  25.61 

}l»3  SI  16.28 

411321   7.69 

sU  20  59.83 


7 
S 

9 

xo 

u 
u 

n 
14 

IS 

16 
4 

»9 

sx 

n 

n 

«5 

ai 

»7 
tS 

«9 

30 

31 


J3  20  52.72 
432046.36 
132040.76 
232035.92 
132031.85 

232028.54 
332026.00 
232024.22 
232023.20 
232022.95 

132023.47 
232024.75 

232026.79 

23*029.59 

»3  2033.15 

232037.47 
232042.54 
23204837 
23  20  54.95 
2321   2.26 


Var.  of 

R.A. 

fori 


Nam, 


s 

0.404 
O.S74 
0.34s 
o.3Z« 

•-o.aSi 
0.350 
o.9z8 
o.xftr 
o.iss 

—O.MS 

0.09Z 

0.059 

— O.OJ7 

40.005 

+0.038 
0.069 
o.zoo 
0.133 
O.Z63 

+0.194 

o.aa6 

0.357 
0.389 
0.330 


ApfMIVSt 

Dedinatioo. 


Nctm, 


tt 


232x10.32 

+0.35X 

2321 19.12 

0.38a 

232x28.66 

0.4x3 

232138-93 

0-44S 

232x49-93 

0.474 

2322    X.66 

+0.504 

2322  X4.IX 

+0.5S4 

•5  45  43-4 
54632-8 
5  47  174 
5  47  57-1 
5  48  319 

•549  »-8 
5  49  26.8 
54946.8 
5  50  *-8 
5  50  II-8 

-5  50  16.9 

5  50  17-0 
5  50  12. I 
5  50  2.3 
5  49  47-5 

-5  49  27.8 
5  49  3-2 
5  48  33-7 
5  47  59-3 
5  47  20.1 

-5  46  36.1 
5  45  47-2 
5  44  53-5 
5  43  550 
5  42  51-8 

-5  41  43-9 
54031-3 
5  39  14.0 
5  37  52.0 
5  36  25.3 

-5  34  54.0 
-5  33  18.2 


Vw.of 
Dcd. 
fori 
Hour. 


I 


Nctm. 


n 
—3.16 
1.96 
1.76 
1. 55 
1.35 

-t.X4 
0.94 
0.73 
0.53 
0.3Z 

— o.xx 

+0.X0 

0.30 

0.5X 

0.7X 

+0.93 

X.X3 

X.33 
X.53 

X.74 

+X.94 

3.14 

a. 34 
3.53 
a. 73 

+3.93 
3. IS 
3.33 

3.5a 
3.7X 

+3.90 
+4.09 


Merid- 
ian Pa»- 
aage. 


h      m 

8  41.4 

837-3 
833-2 
8  29.1 

8  25.1 

8  2X.O 

8  17.0 
8  X3.0 
8  9.0 
8    5.0 

8  i.o 
57-0 
53 -c 
49.1 
45-1 

41.2 

37-3 
33-4 
29-5 
25-7 

21.8 
18.0 
14.2 
10.4 
6.6 

7  2.8 
6  59.0 

6  55-2 
6  51.4 

647-7 

6439 
6  40.2 


DECEMBER. 


Day  ol  the  Month. 


Semidiameter 

Horizontal  Parallax  .... 


8th. 


1$ 

21.68 
2.03 


lith. 


n 


21.14 

1.98 


S4th. 


5 
§ 


n 
20.60 

1-93 


I 

2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Ri^t  Ascen- 
sion. 


Nctm. 


h  xn      8 

2322    1.66 

2322  14. II 
2322  27.29 
232241.18 
232255.78 

232311.09 
232327.09 

232343-79 
2324    1. 18 

2324  19.26 

232438.02 
232457.44 

232517.53 
232538.27 

232559.66 

23  2621.69 
232644.36 

2327  7.65 
232731-56 
23  27  56.08 

232821.20 
232846.93 
232913.25 
232940.15 

2330  763 

23303567 

2331  4.28 

23313345 

2332  317 
233233-44 

2333  4.25 
2333  35-59 


Var.  of 
R.A. 
forx 
Hour. 


Ni 


8 
+0.504 

O.S34 
0.564 

0.594 
0.633 

+0.653 
0.681 
0.7x0 
0.738 
0.767 

+0.795 
0.823 

0.851 
0.878 
0.905 

+O.93X 
0.9S7 
0.983 
Z.009 
X.034 

+  I.OS9 
X.084 
Z.Z09 
X.X33 

X.X57 
+  1.181 

I.304 

1.350 
1.373 

+1.395 
+1.317 


Apparent 
DecJ 


pparent 
cllnatkm. 


Noon. 


II 


-5  34  54.0 
5  33  18.2 
5  31  37-7 
5  29  52.7 
5  28    3.2 

-5  26  9.2 
5  24  10.8 
5  22  8.0 
^  20    0.8 

5  17  49-3 

-5  15  33-5 
5  13  135 
5  10  49-3 
5  8  20.9 
5    548.5 

-5  3  ".o 
5  031.5 
4  57  47.0 
4  54  58.7 
4  52    6.5 

-4  49  10.5 
4  46  10.7 

4  43  71 
4  39  59.8 
4  36  48.9 

-4  :i^  34.4 

4  30  16.3 
4  26  54.6 
4  23  29.5 
4  20    0.9 

-4  16  28.9 
-4  12  53-5 


Var.ol; 
Dcd. 

ioTi    iMerid- 
Hour.  lianPas- 


Noon, 


II 
+3.90 
4.09 
4.38 

4.47 
4.66 

+4.84 
5.03 

5-39 

5-57 

+5-75 
5.92 
6.10 
6.27 


h    m 

6439 
6  40.2 

636.5 
632.8 
6  29.1 

6.25.4 
621.8 
6  18.1 

6  14.5 
6  10.8 

6    7.2 

6  3-6 
6    0.0 

5  56.4 
6.44  i  5  52.8 


+6.6X 

5  49-J 

6.77 

5  45-7 

6.93 

542.2 

7.09 

538.6 

7.2s 

5  35-1 

+7.4X 

531-6 

7-57 

528.x 

7.73 

524.6 

7.88 

5  21. 1 

8.03 

517-7 

+8.18 
8.33 
8.47 
8.63 
8.76 

+8.90 
+9.04 


5  I4.» 
5  10.8 

5  7-5 
5  3-9 
5    0.4 

4  57-0 
4  53-6 


Day  of  Month. 


Semidiam. 
Hor.  Par.    . 


Sd. 


II 

20.06 
1.88 


10th. 


18th. 


// 


II 


19.53     1903 
1.83       1.78 


seth. 


II 


18.56 
1.74 


Mth. 


II 

18.13 
1.70 


XoTB.— The  sign  -I-  ptefix^  to  the  houily  change  of  dedixiation  ixidicatC8  that  south  declinations  are  decreasing;  the 
I .-  indicates  that  south  declinations  are  increasing. 
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GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY. 

• 

1 

75 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.  A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Merid- 
ian Pa9- 
sace. 

1 

Apparent 

Right  Ascen- 

siotL 

Var.  of 

R.A. 

fori 

Hour. 

ApfMIVtlt 

Declmatioa. 

Var.  of 

Ded. 

fori 

Hour. 

Merid- 
ianPM. 

if 
Q 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h   m     8 

s 

•     1      it 

It 

h    m 

h  m      s 

8     ' 

m       1        II 

II 

h    m 

I 

5  51    7.53 

-0.863 

+22  18  51. 5 

■I-O.X4 

II    8.9 

I 

5  42  23.77 

-0.48a 

+22  21     6.4 

+o.a6 

858.4 

a 

5  50  46.89 

0.857 

22  18  54.8 

0.X4 

II    4.6 

2 

5  42  12.42 

0.464 

22  21  12.8 

o.a7 

854.3 

3 

5  SO  26.39 

0.85X 

221858.2 

0.14 

II    0.4 

3 

542     1.48 

0.447 

22  21  19.4 

o.aS 

8  50.2 

4 

550   605 

0.844 

22  19     1.5 

O.X4 

10  56.1 

4 

5  41  50.98 

0.439 

22  21  26.3 

0.99 

846.1 

5 

5  49  45-88 

0.837 

22  19    4.9 

O.X4 

10  51.8 

5 

5  41  40.91 

0.4x0 

222133.3 

0.30 

842.0 

6 

5  49  25.88 

-o.8a9 

+22  19     8.3 

■1-0. X4 

1047.6 

6 

5  41  31.28 

-0.39* 

+22  21  40.6 

+0.3X 

837.9 

7 

549    6.08 

c.Saz 

22  19  II. 7 

O.X4 

1043.3 

7 

5  41  22.10 

0.373 

222148.0 

0.3a 

833.8 

8 

5  48  46.48 

0.81a 

22  19  15.2 

O.xs 

10  39. 1 

8 

5  41  13.37 

0.354 

222155.7 

0.33 

829.7 

9 

54827.09 

0.803 

22  19  18.7 

O.X5 

1034.8 

9 

541    5.09 

0.33s 

22  22     3.6 

0.13 

825.7 

lO 

548    7-93 

0.794 

22  1922.3 

o.xs 

1030.6 

10 

5  40  57.27 

0.3x6 

22  22  II.8 

0.34 

821.6 

ZI 

5  47  49.01 

-0.784 

+22  1925.9 

+O.XS 

1026.3 

II 

5  40  49.92 

-o.«97 

+222220.1 

+0.35 

8  17.6 

13 

5  47  30.33 

0.77  J 

22  1929.6 

o.x6 

1022. 1 

12 

54043.03 

o.a77 

22  22  28.8 

0.36 

813-5 

13 

5  47  ".90 

0.76a 

221933.4 

o.x6 

10  17.8 

13 

5  40  36.62 

o.as7 

22  22  37.6 

0.37 

8   9.5 

14 

5  46  53-75 

0.75X 

221937.2 

o.x6 

10  13.6 

14 

5  40  30.68 

0.338 

22  22  46.7 

o.3« 

8    5-5 

IS 

5  46  35.88 

0.739 

22  19  41. 1 

0.17 

10   9.4 

15 

54025.21 

o.azS 

22  22  56.0 

0.39 

8    1.4 

z6 

5  46  18.29 

-o.7a6 

+22  1945-2 

■1-0. 17 

10    5.2 

16 

5  40  20.23 

-0.X98 

+2223     5.6 

-fo.40 

7  574 

17 

5  46    1. 01 

0.7M 

221949.3 

O.X7 

10   0.9 

17 

5  40  15.73 

O.X77 

22  23  15.4 

e.4X 

753.4 

z8 

5  45  44.04 

0.70X 

22  19  53-5 

o.z8 

956.7 

18 

5  40  11.72 

O.X57 

22  23  25.4 

0.4a 

7  49-4 

19 

5  45  27.39 

0.687 

221957.8 

o.z8 

952.5 

19 

540   8.19 

0.X37 

222335.7 

0.43 

7  45-4 

20 

5  45  ".07 

0.673 

22  20    2.3 

O.Z9 

948.3 

20 

540    5.15 

o.xx6 

22  23  46.2 

0.44 

741.5 

21 

5  44  55.08 

-0.659 

+22  20   6.8 

■♦-0.19 

944.1 

21 

5  40   2.60 

-0.096 

+22  23  56.9 

•H>.4S 

737.5 

aa 

5  44  39.45 

0.644 

22  20  II. 5 

o.ao 

940.0 

22 

540   0.54 

0.076 

2224     7.9 

0.46 

7  33-5 

23 

54424.17 

o.6a9 

22  20  16.3 

o.ao 

935.8 

23 

5  39  58.96 

o.oss 

22  24  19.  Z 

0.47 

729.6 

a4 

5  44    9.25 

0.6x4 

222021.2 

o.ax 

931.6 

24 

5  39  57.88 

0.035 

222430.6 

0.4S 

725.6 

25 

5  43  54.70 

o.59« 

222026.3 

o.aa 

927.4 

25 

5  39  57.28 

-0.0x4 

222442.3 

0.49 

721.7 

a6 

5  43  40.53 

-o.5«3 

+222031.5 

■l-o.aa 

923.3 

26 

53957.18 

+0.007 

+22  24  54.2 

+0.50 

7x7.8 

27 

5  43  26.74 

0.566 

222036.9 

o.as 

9  19. 1 

27 

5  39  57.56 

0.0*7 

2225     6.3 

O.St 

m^ 

a8l 

5  43  13-34 

0.550 

22  2042.5 

o.a3 

914.9 

28 

5  39  58.43 

0.047 

22  25  18.7 

0.5a 

7   9-9 

29 

5  43    0.34 

O.S33 

22  2048.2 

o.a4 

910.8 

29 

5  39  59.79 

0.067 

222531.3 

0.53 

7    6.0 

30 

5  42  47-74 

0.5x6 

22  2054.0 

o.a5 

9   6.7 

30 

540    1.64 

0.087 

222544.Z 

0.54 

7    2.1 

31 

5  42  35.55 

-0.499 

+22  21     O.I 

+o.a6 

9   2.5 

31 

540   3-97 

■♦-0.X07 

+222557.1 

+0.5S 

658.2 

32 

5  42  23.77 

-0.48a 

+22  21     6.4 

+o.a6 

858.4 

32 

540    6.79 

■»-o.xa7 

+22  26  10.3 

+0.56 

654.3 

DayoftheMcmth. 

l8t. 

9tli. 

17th. 

86th. 

Day  of  the  Month. 

2d. 

lOdL 

Uth. 

Mth. 

Semidiameter    .  .  . 
Horizontal  Parallax 

tt 

9.62 
1.09 

9.5« 
1.09 

'      9-51 
1.08 

n 

9.43 
1.07 

Semidiameter .  .  . 
Horizontal  Parallax 

II 

932 
1.06 

9.21 
1.05 

9.09 
1.03 

8.96 

i.oa 

Nom.— The  sign  +  indioitea  nofth  decUiiatloag. 
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GREENWICH  MEAN  TIME. 


BfARCH. 

APRIL. 

1 
•8\ 

Var.of 
R.A, 

fort 
Hour. 

Appartnt 
Dfcliiutioii. 

Var.  of 

Ded. 

fori 

Hour. 

Merid- 
ian Paa- 
aage. 

1 
75 

>> 

Apparent 
Right  Ascen- 
sion. 

1 
Var.  of  : 
R.  A.  ' 
for  I 

Hour. 

1 

Apparent 
Declination. 

Var.  of 

Ded. 

for  I 

Hour. 

Merid- 
ian Pas> 
sage. 

bi 

a;  »~ 

Noon. 

Noom. 

Noon. 

& 

Noon. 

Noon. 

8 

Noon. 

Noon. 

'.k  m     s 

s 

•     #     #/ 

19 

h      m 

h    m      s 

m      f       If 

II 

h    m 

[   ^|539  59-79 

+0.067 

"^22  2531.3 

+0.53 

7    6.0 

1 

5  44  36.23 

+0.659 

+223323.8 

+0.69 

5    8.8 

1    4  1S40   1.64 

OJ067 

222544.1 

0.54 

7     2.1 

2 

54452.23 

0.675 

22  33  40.4 

0.69 

5    5-1 

1    3   S40  3-97 

0.107 

22  25  57.1  j      O.S5 

6  58.2 

3 

5  45    8.64 

0.693 

22  33  56.9 

0.69 

5    1.4 

1    4  S40  6.79 

o.za? 

22  26  10.3  1      0.56 

6  54.3 

4 

5  45  2546 

0.709 

223413.4 

0.69 

4  57-8 

1     s' 540  10.09 

0.X4S 

222623.8 

0.57 

6  50.5 

5 

54542.66 

0.725 

223429.9 

0.69 

454.1 

1     6  54013.87 

-fo.168 

+222637.5 

+0.57 

6  46.6 

6 

5  46    0.26 

+0.741 

+223446.4 

+0.68 

450.5 

1    7  $4018.14 

o.x88 

222651.3 

0.58 

642.7 

7 

546  18.25 

o.7S« 

2235    2.8 

0.68 

446.9 

■    8  54022.89 

0.308 

2227     5.4 

0.59 

638.9 

8 

5  46  36.63 

0.774 

223519.1 

0.68 

4  43-2 

■    9154028.13 

o.^aS 

2227  19.7 

0.60 

6350 

9 

5  46  55.39 

0.789 

2235353 

0.67 

4  39-6 

1  "" 

54033-84 

0.348 

222734.1 

o.6z 

6  31.2 

10 

5  47  14.52 

0.805 

223551.5 

0.67 

436.0 

1  " 

5  40  40.03 

+o.a68 

+22  2748.7 

+0.6Z 

6  27.4 

II 

5  47  34.03 

+0.83X 

+2236  7.5 

+0.67 

432.4 

1  » 

54046.70 

o.aSS 

2228    3.5 

0.6a 

6  23.6 

12 

5  47  53-90 

0.836 

223623.4 

0.66 

428.8 

I  '^ 

s  40  53-84 

o.ioS 

222818.5 

0.63 

6  197 

13 

548  14.15 

0.85X 

223639.3 

0.66 

425.2 

1  14 

541    1.46 

0.397 

222833.6 

0.63 

6  159 

14 

5  48  34.75 

0.866 

22  36  54.9 

0.65 

4  21.6 

1'^ 

541   9-55 

0.347 

222848.9 

0.64 

6  12. 1 

15 

5485570 

0.881 

223710.5 

0.64 

4  18.0 

|i6 

541 18.X1 

+0.366 

+22  29    4.4 

+0.65 

6    8.4 

16 

5  49  17.01 

+0.895 

+223725.8 

+0.64 

4  14-5 

1  '' 

54ia7-i4 

0.386 

22  29  19.9 

0.65 

6    4-6 

17 

5  49  38.66 

0.909 

223741.0 

0.63 

4  10.9 

■  ^ 

54136.63 

0.40s 

222935.6 

0.66 

6    0.8 

18 

5  50    0.66 

0.933 

223756.1 

0.63 

4    7.3 

■  ^ 

S  41 46.58 

0.4*4 

222951.4 

0.66 

557.0 

19 

5  5022.98 

0.937 

2238  10.9 

o.6x 

4    3-8 

:» 

5  41  56.99 

0.443 

2230     7.3 

0.67 

5  53.3 

20 

5  5045.64 

0.951 

223825.6 

o.6z 

4    0.2 

21 

542    7.86 

+0.463 

+223023.4 

+0.67 

5  49-5 

21 

5  51    8.62 

+0.964 

+223840.0 

+0.60 

356.7^ 

12 

54219.17 

0.48Z 

2230395 

0.67 

5  45-8 

22 

5  51  31-92 

0.977 

223854.3 

0.59 

3  53-1 

«3 

5  A2  30.93 

0.499 

223055-7 

0.68 

542.1 

23 

5  51  55.54     0.990 

2239     8.3 

0.58 

3  49-6 

M 

54243-14 

o.szS 

2231  12.0 

0.68 

538.3 

24 

5  52  19-46 

1.003 

223922.0 

0.57 

346.0 

»S 

54255-78 

0.536 

22  31  28.3 

0.68 

534.6 

25 

5  52  43  69 

i.oz6 

223935-6 

0.56 

342.5 

16 

543    8.86 

-H>.554 

+223144.7 

+0.6S 

530.9 

26 

5  53    8.22 

+  X.098 

+223948.8 

+0.55 

339-0 

a? 

54322.36 

0.57a 

2232     1.2 

0.69 

527.2 

27 

5  53  33  04 

X.040 

2240   1.8 

0.54 

3  35-5 

iS 

5  43  36.30 

0.589 

223217.7 

0.69 

5235 

28 

5  53  58.15 

X.053 

22  4014.6 

0.53 

331-9 

»9 

5  43  50.66 

0.607 

22  32  34.2 

0.69 

5  198 

29 

55423.54 

Z.064 

224027.0 

0.5X 

3  28.4 

30 

544    5-43 

0.634 

223250.7 

0.69 

5  16. 1 

30 

5  54  49.22 

X.076 

224039.2 

0.50 

324.9 

31 

5  44  20.63 

+0.649 

+2233     7.3 

+0.69 

5  12.4 

31 

55515.17 

+X.087 

+224051.0 

+0.49 

3  21.4 

3» 

5  44  36.23 

+0.659 

+223323.8 

+0.69 

5    8.8 

32 

55541.39 

+X.098 

+2241    2.6 

+0.47 

3  17-9 

I 

)«r  of  the  Month. 

6th. 

14th. 

ttd. 

80th. 

Day  of  the  Month. 

7th. 

Kkh. 

88d. 

Seoridiameter   .  .  . 
Horizontal  Parallax 

tf 

8.83 
1. 00 

tf 

8.6s 
0.9s 

It 

)     0.97 

tf 

8.44 
0.96 

Setnidiameter 

Horizontal  Parallax    .  .  . 

II 

8.33 
0.95 

II 
8.22 

0.93 

It 

8.12 
0.92 

1 

] 

(7on.— The  s 

Lm  +  on 

sfixedU 

»theh( 

Mirlvcha 

nee  of  dec 

linati 

on  indicates  th 

at  north 

dedini 

fttioflua;! 

reincteas 

i&SA. 
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SATURN,  1915. 


GREENWICH  MEAN  TIME. 


MAY. 

JUNE. 

I  Month. 

1 

Apparent 

Right  Ascen- 

sJoa. 

Var.  of 

R.  A. 

for  X 

Hour. 

Apparent 
Decunatian. 

Var.  of 

DecL 

for  X 

Hour. 

Merid- 
ian Paa- 

• 

1 

Apparent 

Right  Accen- 

sioii. 

Var.  of 

R.A. 

fori 

Hour. 

Appaimt 
Dcdtaation. 

Var.  of 
DecL 
for  X 

Hour. 

Merid- 
ian IW> 

o 

sage. 

"8 

sace. 

1 

Noon. 

Noon. 

iVcow. 

Noon, 

I 

Nocn, 

Noon^ 

Noon. 

Notm, 

h    m      s 

s 

•     /      // 

a 

h      m 

h  m      s 

8 

•     1     II 

II 

h    m 

I 

5  55  1517 

+  1.087 

+224051.0 

+0.49 

3  21.4 

I 

6  1031.03 

+  1.342 

+22  43  45.6 

-0.06 

134.7 

2 

5  55  41.39 

Z.098 

2241    2.6 

0.47 

3  17.9 

2 

611    3.31 

1.347 

224343.9 

ojo8 

131-3 

3 

556    7.88 

X.Z09 

2241  13.8 

0.46 

3  14.4 

3 

6  II  35-71 

x.35a 

224341.7 

O.IO 

128.0 

4 

5  56  34.63 

I.I30 

2241  24.8 

0.45 

3  ii.o 

4 

6  12    8.22 

1.357 

22  43  38.9 

0.13 

124.6 

5 

5  57    1.64 

X.I3I 

224135.3 

0.43 

3    7.5 

5 

6  12  40.84 

• 

x.362 

2243356 

o.xs 

I  21.3 

6 

5  57  28.90 

+  I.I4I 

+224145.6 

+0.42 

3    4.0 

6 

6  13  13.57 

+X.366 

+224331.8 

-0.17 

I  17.8 

7 

5  57  56.42 

x.isa 

224155.5 

0.40 

3    0.5 

7 

6  13  46.40 

1.370 

224327.5 

0.Z9 

1 14.4 

8 

55824.18 

i.i6a 

2242    5.0 

0-39 

2  57-0 

8 

6  14  19.33 

I  374 

224322.7 

0.3X 

I  II.O 

9 

55852.18 

1.17a 

2242  14. 1 

0.37 

2  53.6 

9 

6  14  52.36 

1.378 

224317.3 

0.34 

I  7.6 

lO 

5  59  20.42 

x.z8x 

22  42  22.9 

0.36 

2  50.1 

10 

6  15  25-47 

x.38i 

2243II.4 

0.26 

I    4-2 

II 

5  59  48.89 

+  X.19X 

+224231.3 

+0-34 

2  46.7 

II 

6  15  58.66 

+X.385 

+2243  4.9 

-O.J« 

I    0.9 

12 

6    0  17.58 

i.aoo 

224239.2 

0.3a 

2  43.2 

12 

6  1631.93 

X.388 

224257.9 

0.30 

057-5 

13 

6    0  46.50 

x.ao9 

22  42  46.8 

0.3X 

2  39-7 

13 

6  17    5.28 

J. 391 

22  42  50.4 

0.33 

054.1 

14 

6    I  15.63 

i.axS 

22  42  54.0 

0.29 

236.3 

14 

6  17  38.69 

X.394 

224242.3 

0.3s 

050.7 

15 

6    I  44.97 

x.aa? 

2243    0.7 

0.27 

2  32.9 

15 

6  18  12.16 

X.396 

224233.7 

0.37 

047.3 

16 

6    2  14.52 

+  X.235 

+2243    7.1 

+C.2S 

2  294 

16 

6  18  45.69 

+  1.398 

+2242  24.6 

-0^9 

044.0 

17 

6    2  44.27 

X.244 

2243  12.9 

o.a4 

2  26.0 

17 

6  19  19.28 

X.400 

2242  14.9 

O.4X 

040.6 

18 

6    3  14.21 

x.asa 

224318.4 

0.22 

2  22.5 

18 

6  19  52.91 

1.402 

2242     4.7 

0.44 

0  37.a 

19 

6    3  44.34 

x.a59 

224323.4 

0.20 

2  19.1 

19 

6  20  26.59 

1.404 

22  41  54.0 

0.46 

033.8 

20 

6    4  14.66 

1.267 

22  43  28.0 

0.18 

2  15.7 

20 

6  21    0.30 

1. 40s 

224142.7 

0.4S 

030.5 

21 

6    445.16 

+  1.274 

+224332.0 

+0.16 

2  12.3 

21 

621  34.04 

+X.407 

+22  41  31.0 

-0.50 

027.1 

22 

6    5  15-83 

1. 281 

224335.7 

0.14 

2    8.8 

22 

6  22    7.82 

X.408 

2241  18.6 

o.S» 

023.7 

23 

6    546.67 

1.288  1    224338.8 

O.Z2 

2    5.4 

23 

6  22  41.61 

X.409 

2241     5.8 

o.SS 

020.4 

24 

6    6  17.67 

X-29S 

224341.5 

O.XO 

2    2.0 

24 

6  23  15.43 

X.409 

224052.5 

o.$7 

017.0 

25 

6    648.83 

1.30a 

224343.7 

0.08 

I  58.6 

25 

6  23  49.26 

X.4Z0 

224038.6 

o.$9 

013.6 

26 

6    7  20.15 

+X.308 

+224345.5 

+0.06 

I  55-2 

26 

6  24  23.10 

+1.410 

+224024.2 

-o.6x 

010.2 

27 

6    751.61 

I  3x4 

224346.7 

O.Q4 

I  51.8 

27 

6  24  56.95 

X.411 

2240    9.3 

0.63 

0  6.9 

28 

6    8  23.22 

X.320 

224347.5 

+o.oa 

I  48.3 

28 

6  25  30.80 

X.4IZ 

2239539 

0.65 

0  35 

29 

6    854.97 

X.326 

224347.8 

0.00 

I  44.9 

29 

6  26    4.65 

X.4XO 

223938.0 

0.67 

/  0    o.x 
Us  56.S 

30 

6    9  26.86 

1.331 

22  43  47.6 

—0.0a 

I  41.5 

30 

6  26  38.50 

X.4X0 

223921.5 

0.70 

a3S3-4 

3' 

6    9  58.88 

+  1-337 

+22  43  46.8 

-0.04 

I  38.1 

31 

6  27  12.34 

+I.410 

+2239  4-6 

—0.7a 

23  50.0 

32 

6  1031.03 

+  1-342 

+22  43  45.6 

—0.06 

I  34.7 

32 

6  27  46.16 

+1.409 

+223847.1 

-0.74 

2346.6 

— 

Day  of  the  Moi 

1th. 

1st. 

9th. 

17th. 

Sdth. 

Day  of  the  Mont 

th. 

«d. 

10th. 

18th. 

Sicfa. 

n 

" 

1 

1       " 

n 

II 

// 

n 

ft 

Semidiameter 
Horizontal  Par 

•       •      ■ 

allax 

8.03  j    7.9« 
0.91      0.9c 

)|     7.89 
>  .     0.9G 

783 
0.89 

Semidiameter 
Horizontal  Par 

•       •       • 

-allax 

7.79 
0.88 

7-75 
0.88 

7.73 
0.88 

7.7a 
0.88 

NoTK.— The  si)n>  +  indicates  north  declinations. 
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SATURN,  1915. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 

OCTOBER. 

• 

1 

•8 

Apparent 
Right  Ascen- 
sion. 

Var.  of 

R.  A. 

for  I 

Hour. 

! 

Apparent 
Declination.  1 

Var.  of 

Decl. 

for  X 

Hour. 

Merid- 
ian Pa»' 
sace. 

• 

1 

Apparent 
Right  Ascen- 
sion. 

Var.  of 
R.  A. 
for  I 
Hour. 

Appareot 
Dedmatkm. 

Var.  of 

DecL 

for  X 

Hour. 

M 

• 

lai 
s 

>> 

1 

Q 

h    m      s 

Noon. 

Noon. 

Noon. 

& 

Noon. 

Noon. 
s 

Noon. 

Noon. 

8 

0     /       // 

If 

h     m 

h    m      s 

c         1           II 

II 

h 

I 

6  58  39-79 

+  X.005 

+22  10  16.0 

-1.3a 

2017.4 

1 

7    8    7.98 

+0.548 

+215654.4 

-0.82 

18 

2 

659    3-75 

0.99a 

22     944.6 

1.3X 

2013.9 

2 

7    8  20.93 

0.530 

215635.2 

0.79 

18 

3 

6  59  27.40 

0.979 

22     913.3 

X.30 

20  10.3 

3 

7    833.44 

o.5xa 

21  56  16.5 

0.76 

18 

4 

6  59  50.75 

0.966 

22     842.2 

x.a9 

20   6.8 

4 

7    845-52 

0.494 

215558.5 

0.74 

18 

5 

7    013.78 

0.9S3 

22     8 II. 3 

i.a8 

20  3.2 

5 

7    857.17 

0.476 

21  5541.2 

0.71 

18 

6 

7    036.50 

+0.940 

+22     7  40.6 

-x.a7 

19  59.6 

6 

7    9    8.38 

+0.458 

+215524.5 

-0.68 

18 

7 

7    058.89 

0.936 

22     7  10. 1 

i.a6 

19  56.1 

7 

7    9  19-14 

0.439 

2155   8.6 

0.65 

18 

8 

7    I  20.95 

o.9xa 

22     640.0 

x.a5 

1952.5 

8 

7    92945 

0.490 

21  54  53-3 

0.6a 

18 

9 

7    I  42.68 

0.89& 

22     6  10. 1 

x.a4 

19  48.9 

9 

7    939-32 

0.40a 

215438.8 

0.59 

17 

lO 

7    2    4.07 

0.884 

22     540.5 

1. 83 

19454 

10 

7    948.73 

0.383 

215425.0 

0.56 

17 

II 

7    2  25.12 

+0.870 

+22     5  II. 2 

—I. ax 

19  41.8 

II 

7    957.68 

+0.364 

+21  54  1 1.9 

-0.53 

17 

12 

7    2  4582 

0.855 

22     442.2 

x.ao 

1938.2 

12 

7  10    6.18 

0.345 

21  53  59-6 

0.50 

17 

13 

7    3    6.17 

0.840 

22     413.6 

1x9 

1934.6 

13 

7  10  14.22 

o.3a5 

215348.0 

0.47 

17 

14 

7    3  26.17 

0.816 

22    3  45-3 

X.X7 

1931.0 

14 

7  10  21.80 

0.306 

215337.2 

0.43 

17 

15 

7    34580 

o.8zx 

22     317.4 

X.X5 

1927.4 

15 

7  10  28.91 

0.287 

215327.2 

0.40 

17 

i6 

7    4    5-07 

+0.79S 

+22     2  50.0 

-1.X4 

19237 

16 

7  1035.55 

+o.a67 

+21  53  18.0 

-0.37 

17 

17 

7    423.98 

0.780 

22     222.9 

x.xa 

19  20. 1 

17 

7  1041.73 

0.248 

2153   9-5 

0.34 

17 

i8 

7    442.51 

0.764 

22     Z  56.2 

z.zo 

19  16.5 

18 

7  1047-44 

0.228 

2153    1.9 

0.30 

17 

19 

7    5    0.67 

0.749 

22     1 30.0 

Z.08 

19  12.9 

19 

7  10  52.68 

o.ao9 

2152550 

o.a7 

17 

20 

7    5  1844 

0.733 

22     I     4.2 

X.06 

19   9.2 

20 

7  10  57.45 

0.189 

215249.0 

o.a3 

17 

21 

7    535-84 

+0.7x7 

+22     038.9 

-X.04 

19   5.6 

21 

7  "    1-75 

+0.X69 

+215243.7 

— o.ao 

17 

22 

7    552.85 

0.70X 

22     OZ4.I 

z.oa 

19    1.9 

22 

7"    5-58 

0.X50 

2152393 

O.X7 

17 

23 

7    6   9.47 

0.684 

2159498 

z.oo 

18  58.9 

23 

7  "    8.93 

0.130 

215235-7 

0.X3 

17 

24 

7    625.70 

0.668 

21  5926.0 

0.98 

18  54.6 

24 

7  II  11.80 

o.xxo 

215233.0 

o.io 

17 

25 

7    641.54 

0.65X 

21  59    2.6 

0.96 

18  50.9 

25 

7  II  14.20 

0.090 

21  5231.0 

0.06 

16 

26 

7    656.97 

+0.635 

+215839.8 

-0.94 

1847.2 

26 

7  II  16.12 

+0.070 

+21  5229.9 

-0.03 

16 

27 

7    7  12.00 

0.6x8 

21  58  17.6 

0.9X 

1843-5 

27 

7  "  17.56 

0.050 

215229.7 

+0.0X 

16 

28 

7    7  26.62 

0.6OX 

21  57  55-9 

0.89 

1839.8 

28 

7  "  18.52 

0.030 

215230.3 

0.04 

16 

29 

7    7  40.82 

0.583 

215734.8 

0.87 

18  36. 1 

29 

7  II  18.99 

+0.010 

21  52  31.7 

0.08 

16 

30 

7    7  54.61 

0.566 

21  57  14.3 

0.84 

1832.4 

30 

7  II  18.99 

-0.0x0 

215234.0 

o.xx 

16 

31 

7    8    7.98 

+0.548 

+215654.4 

-0.8a 

1828.7 

31 

7  II  18.50 

—0.030 

+215237.2 

+0.15 

16 

32 

7    920.93 

+0.530 

+215635.2 

-0.79 

1825.0 

32 

7  "  17-53 

—0.050 

+21  5241.2 

+0.18 

16 

D*y  of  the  Month. 

•th. 

14th. 

S2d. 

SOth. 

Day  of  the  Month. 

8th. 

IMi. 

S 

ft 

ft 

/# 

It 

/» 

• 

Sei 
Hoi 

Didiameter   .  .  . 
rizontal  Parallax 

8.16 
0.93 

8.2t 

0.9^ 

►      8.37 

^    0.95 

8.49 
0.96 

Sei 
Ho 

nidiameter 

rizontal  Parallax   .  .  . 

8.61 
0.98 

8.74 
0.99 

Nom.— The  sign  +  indicates  xiofth  dedinations. 
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NOVEMBER. 

DECEMBER. 

1 

gl  Right  Aaccn- 

Var.of 

R.A. 

for  I 

Hour. 

Ap|Mtf<nit 
Dccttnation. 

Vsr.cf 
DccL 
fori 

Hour. 

Herid- 
ian  Pas- 

• 

1 

*8 

Apparent 
Right  Ascen- 
sion. 

Var.of 

R.  A. 

for  I 

Hour. 

Apparent 
Dechnation. 

Var.of 

Decl. 

fori 

Hour. 

Merid- 
ian Pas- 

1 

sage. 

sage. 

l\    w— . 

iViMMI. 

Netm, 

Noom, 

& 

Noom. 

Noon. 

NooH. 

Noon, 

k  m     s 

S 

m      0      ft 

ft 

h     m 

h    m     s 

s 

•      f       ft 

It 

h    m 

«  ; 

r"  17-53 

-0.050 

+2X5241.2 

+0.18 

1629.8 

I 

7    7  13.66 

—0.603 

+22     058.2 

+1.14 

1437.7 

»  • 

}  11  16.08 

O.07Z 

31  5246.0 

0.33 

1625.8 

2 

7    6  59.01 

0.618 

22     125.8 

i.z6 

1423.5 

3, 

7 II  14.15 

O.09Z 

21  52  51.8 

0.26 

1621.9 

3 

7    643.99 

0.633 

22     153.9 

1.18 

1419-3 

4' 

7"  "73 

O.IZZ 

21  5a  58.3 

0.29 

16  17.9 

4 

7    6  28.62 

0.648 

23     2  22.6 

1. 21 

1415.I 

S 

7"   8.83 

0.I3X 

2153   5-8 

0.33 

16  13.9 

5 

7    6  12.90 
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219  8   0.2 

3     X  45.9 

3  38.8 

I    0  12.8 

5.6 

9.646  8815 

0.1 I I  5489 

o.iio  1366 

4 

222   821.6 

»  58  59.7 

2  197 

0  38  13.0 

53.7 

9.650  1764 

0.108  6882 

0.107  2039 

5 

225  6    5.Z 

9  56  30.0 

-  I     0.3 

+0  16  26.0 

— az 

39-9 

9.653  2028 

0.105  6836 

0.104  1273 

6 

228   126.8 

3    54    16. K 

+  0  18.7 

-0    5    6.2 

34.3 

9.655  9617 

0.102  5350 

o.ioo  9067 

7 

2305442.3 

a  5»  «7.4 

I  36.6 

0  26  22.1 

7-3 

9.658  4538 

0.099  2422 

0.097  5414 

8 

23346   6.4 

a  50  33.3 

2  52.7 

0  47  20.3 

ao 

48.8 

9.660  6799 

0.095  8042    0.094  0304 

9 

2363553-5 

a  49    3-3 

4     6.4 

I    7  59-4 

ao 

39.3 

9.662  6413 

0.092  2197 

0.090  3719 

10 

239  24  17.5 

a  47  47.0 

+  5  17.0 

-I  28  18.3 

— ao 

8.5 

9.664  3388 

0.088  4867 

0.086  5638 

IZ 

242  II  31.9 

a  46  44.0 

6  24.1 

I  48  16.0 

X9 

46.7 

9-665  7733 

0.084  6029 

0.082  6036 

Z2 

244  57  49-9 

a  45  54.x 

7  27.2 

2    7  51-3 

X9 

33-7 

9.666  9458 

0.080  5656 

0.078  4884 

13 

247  43  24-3 

a  45  z6.8 

8  25.9 

2  27    3.Z 

z8 

59-7 

9.667  8570 

0.076  3715 

0.074  2146 

14 

250  28  27.7 

a  44  5a.o 

9  19.6 

2  45  50-4 

z8 

34.7 

9.668  5075 

0.072  0171 

0.069  7786 

15 

253  13  12-5 

a  44  39.7 

+10    8.1 

-3    412.2 

— z8 

8.7 

9.668  8975 

0.067  4985 

0.065 1763 

z6 

*5S  57  51-1 

a  44  39.6 

10  50.9 

322    7.4 

4Z.6 

9.6690275 

0.062  81 1 5 

0.060  4034 

17 

^58  42  35-7 

a  44  5X.6 

II  27.8 

3  39  34-9 

Z3.3 

9.668  8976 

0.057  9515 

0.055  4551 

z8 

261  27  38.4 

a  45  X5.9 

"  58.3 

3  56  33-4 

43-5 

9.668  5075 

0.052  9136 

0.050  3264 

19 

26413  Z1.6 

a  45  5a. 5 

12  22.3 

413    1-5 

Z3.S 

9.667  8571 

0.047  6928 

0.045  01 2 1 

20 

266  59  27.5 

a  46  4X.4 

+12  39.4 

-4  28  57.9 

— Z5 

40.0 

9.666  9461 

0.042  2837 

0.039  5068 

2Z 

2^4638.5 

•  47  4a  .8 

12  49-5 

444  21.0 

5.9 

9665  7736 

0.036  6808 

0.033  8049 

22 

*72  34  57-3 

•  48  57.0 

12  52.2 

4  59    9-1 

30.0 

9.664  3389 

0.030  8784 

0.027  9006 

aa 

27s  24  36.7 

a  50  34.0 

"  47-5 

5  13  20.4 

53.3 

9.662  6415 

0.024  8708 

0.021  7883 

24  2781549-7 

a  5a    4-3 

12  35.2 

5  26  52.7 

za.z 

9.660  6803 

0.018  6524 

0.015  4625 

25  281  849.8 

a  53  58.3 

+12  15.2 

-5  39  43-8 

— za 

39.6 

9.658  4542 

0.012  2178 

0.008  9177 

a6  284   3  50.9 

a  56    6.3 

"  47-3 

5  51  5I-I 

44-5 

9.655  9622 

0.005  5617  1  0.002  1491 

27  287    I    7.3 

a  58  a8.8 

II  11.8 

6    3  IX.9 

56.6 

9.653  2034 

9.998  6794 

9.995  1522 

2S  290  053.5 

3      Z      6.3 

10  28.4 

6  13  43-2 

ZO 

5.4 

9.650  1770 

9.991  5671 

9.987  9236 

29   293   324-9 

3    3  59-a 

9  37-4 

6  23  21.5 

9 

Z0.6 

9.646  8822 

9.984  2217 

9.980  4613 

30   «96   857-3 

3     7    8.a 

+  8  39.0 

-632    3-1 

-  8 

XZ.9 

9.643  3186 

9.976  6423 

9.972  7647 

L    I 

299  17  470 

3  Z0  34-0 

+  7  33-4 

-6  39  44.0 

-  7 

9.0 

9.639  4862 

9.968  8289 

9.964  8354 

[Bphis] 
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HELIOCENTRIC  CO-ORDINATES,  1915. 


VENUS. 


GREENWICH  MEAN  NOON. 


Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

•      t      ft 

Reduction 
to  Orbit. 

Heliocentric 
LaUtude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Locarithm  <^ ' 

Eart 

Date. 

At  Date. 

•      1      1' 

/ 

/» 

•        t         n 

,       „ 

Jan.    o 

119  14  43-4 

X  37  U'9 

+3 

0.7 

+2   1949.2 

+4   XI. 7 

9.856  4263 

9.600  1254 

2 

122  29  35.2 

I  37  a6.8 

3 

0.7 

2  27  58.9 

3   57.9 

9.856  3991 

9.6143728 

4 

125  44  30.6 

t  37  284 

2 

58.4 

2  35  40.3 

3   43-3 

9.856  3812 

9.628  4648 

6 

128  59  29.0 

X  37  99.B 

2 

53.8 

2  42  515 

3   a7.9 

9.856  3728 

9.642  3679 

8 

132  14  29.8 

X  37  30.9 

2 

47.0 

24931-5 

3    XI.8 

9-856  3738 

9.656  0556 

lO 

1352932.5 

X  37  3x7 

+2 

38.0 

+2  55  38.8 

+a  55. a 

9.856  3842 

9.669  5082 

12 

138  44  36.3 

X  37  3a. X 

2 

27.0 

3    I  12.3 

a  38.0 

9.856  4041 

9.682  7116 

14 

141  59  40.7 

X  37  3a.a 

2 

14.1 

3    6  10.6 

a  90.3 

9856  4333 

9.695  6565 

i6 

145  14  450 

X  37  3».« 

I 

59.5 

3  10  33.1 

a     a.z 

9.8564717 

9.708  3384 

i8 

148  29  48.5 

X  37  3X^ 

I 

43-3 

3  14  18.8 

X  43.5 

9.856  5193 

9.720  7565 

20 

151  44  50.6 

X  37  30-5 

+1 

25.8 

+3  17  37.0 

+f  94.6 

9856  5758 

9.732  9125 

22 

1545950.4 

X  37  »9.a 

I 

7-4 

3  19  57-1 

X     5.4 

9.856  6410 

9.744  8091 

24 

1581447.4 

X  37  97-6 

0 

47.8 

32148.7 

0  46.1 

9.856  7148 

9756  4493 

26 

161  29  40.8 

X  37  as  .6 

0 

27.8 

323    1.5 

0  a6.6 

9.856  7970 

9.767  8372 

28 

164  44  29.9 

X  37  93.3 

+0 

7-4 

3  23  35-2 

+0     7.x 

9.856  8871 

9.778  9772 

30 

167  59  14.0 

X  37  ao.7 

-0 

131 

+3  33  39.8 

-0  xa.s 

9.856  9849 

9789  8735 

Feb.    I 

171  13  52.6 

X  37  X7.7 

0 

33-4 

3  22  45-3 

0  3a. 0 

9.857  0902 

9.800  5306 

3 

174  28  24.8 

X  37  X4.4 

0 

53-2 

3  21  22.0 

0  5x3 

9.857  2025 

9.810  9526 

5 

177  42  50.1 

X  37  X0.8 

I 

12.4 

3  19  20.2 

x   X0.4 

9857  321S 

9.821  1434 

7 

18057    7.9 

X  37     6.9 

I 

30.6 

3  16  40.3 

X  39.3 

9.857  4469 

9.831  1070 

9 

184  II  17.7 

I  37     «.8 

-I 

47.7 

+3  13  23.0 

-X  47.9 

9-857  5782 

9.840  8482 

II 

187  25  18.9 

X  36  5*^ 

3 

3-4 

3    928.9 

9       6.Z 

9.857  7149 

9.8503725 

13 

19039  II. I 

X  36  53-7 

3 

17.5 

3    458.8 

a  33.8 

9.857  8566 

9.859  6859 

IS 

193  52  53.8 

r  36  4«.9 

3 

29.9 

2  59  53.8 

a  4X.X 

9.858  0030 

9.868  7949 

17 

197    6  26.7 

X  36  43-9 

2 

40.3 

2  54  14-8 

a  57.8 

9.858  1534 

9.877  7064 

19 

200  19  49.4 

X  36  38.8 

-3 

48.7 

+248   3.0 

-3  X3.9 

9-858  3074 

9.886  4273 

31 

20333    1-7 

X  36  33.5 

2 

55.0 

2  41  19-7 

3  39.3 

9.858  4645 

9.8949641 

23 

20646   3.3 

X  36  98.1 

3 

59-1 

2  34   6.2 

3  44-0 

9.858  6243 

9.903  3227 

25 

209  58  54.1 

X  36  at. 7 

3 

0.9 

2  26  23.9 

3   S8.l 

9.858  7862 

9.911  5087 

27 

213  "33-9 

X  36  X7.a 

3 

05 

2  18  14.4 

4   XX. 3 

9.858  9496 

9.919  5273 

Har.    I 

216  24    2.7 

X  36  XI.7 

-3 

57.8 

+2    939.3 

-4   a3.7 

9.859  1 142 

9927  3833 

3 

219  36  20.5 

X  36     6.3 

3 

52.8 

2    040.3 

4  35. a 

9.859  2793 

9-935  0806 

5 

222  48  27.4 

X  36    0.7 

3 

457 

I  51  19-1 

4  45-9 

9.859  4444 

9.942  6224 

7 

226    023.5 

X  35  55.4 

3 

36.6 

I  41  37-5 

4  55.6 

9.859  6091 

9.950  01 16 

9 

229  12    9.0 

X  35  50.X 

3 

255 

I  31  37-3 

5     4.4 

9.859  7727 

9-957  2513 

II 

232  23  44.0 

X  35  44*9 

-3 

13.6 

+1  21  20.5 

—5  la.a 

9-859  9349 

9.964  3445 

13 

23535    8.8 

X  35  39.9 

I 

58.0 

I  1049.3 

5   X9.0 

9.860  0950 

9.971  2949 

15 

238  46  23.7 

X  35  3S.X 

I 

42.0 

I    0    5.1 

5   34.9 

9.8602527 

9.978  1066 

17 

241  57  29.2 

X  35  30.4 

I 

24.8 

0  49  10.3 

5    89-7 

9.860  4074 

9.984  7835 

19 

245    825.5 

X  35  as  .9 

I 

6.6 

038    6.9 

5  33.5 

9.860  5586 

9-991  3300 

21 

248  19  13. 1 

X  35  ai.7 

^ 

47-5 

+0  26  56.9 

-5  36.3 

9.860  7059 

9-997  7498 

23 

251  2952.5 

X  35  X7.7 

0 

27.8 

01542.3 

5  381 

9.860  8489 

0.004  0469 

25 

254  40  24.1 

X  35  X4.0 

-0 

7.8 

+0   425.3 

5  38.8 

9.860  9870 

o.oio  2252 

27 

257  5048.6 

X  35  xo.s 

+0 

12.2 

-0    6  52.1 

s  38.5 

9.861  1199 

0.016  3879 

•     29 

261    I    6.3 

X  35     7.3 

0 

32.1 

0  18    7.8 

5  371 

9.861  2472 

0.033  3377 

31 

264  II  17.9 

X  35    4-4 

+0 

51.6 

-0  29  19.8 

-5  34.7 

9.861  3685 

0.038  0773 

Apf-    2 

267  21  23.8 

X  35     X.7 

+1 

10.4 

-0  40  26.1 

-5  31.4 

9.861  4835 

0.033  8087 

lEph  is\ 
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VENUS. 
GREENWICH  MEAN  NOON. 


H*™Wc 

Diily 

lonEguinai 

Mution. 

ip. » 

rf7«S3-8 

i« .-'» 

JTDJi  H-8 

I  M  S9-* 

'73  4'*  I -4 

•  34  JT-4 

376  51  i4-» 

I  M  SS-i 

A   1    3.7 

■MM-t 

ai]  10  so-S 

lM9'-9 

»«>0  3S« 

.119  30  18  4 

■  34  It-4 

19]  40  0.6 

<  34  HO 

»9S  *9  43.4 

I  14  Jt..9 

«)8  S9  a4-« 

■  34  ]>-(• 

jw  9   6-3 

'  34  J'-4 

30s  18  49.8 

I  34  S'" 

3082834.6 

I  34  !>.« 

ju  38  31.3 

I  34  U.» 

fcr  . 

J1448  10.3 

^ 

J1758    1.8 

I  34  S6.I 

i"  7  5^-4 

I  34  SS.I 

3M  J7  54-3 

.MJ9.I 

Sn  »7  55-8 

I  3!     ..7 

33038    t.^ 

I  39     3.1 

3334810.7 

I  3J     9.1 

336  58  »4.6 

I  3)     S-I 

a 

W  843.0 

I  J J  10.4 

m 

J4JI9   6.3 
346  "9  34-3 

1  ]]  t>.t 

H 

3«40  7.4 

>  ])  IT-9 

*6 

35' 50  45-7 

'  1!  ><>-3 

iS 

3S<   i»9-4 

)  3!    '!■• 

J* 

3S9  "  18.S 

1  31  'J-» 

)«  I 

3 

>*3i3i 
53413-3 

1  3j  .S.T 

S 

84519-3 

I  31  34-4 

7 

'15630-9 

I  31  3T.3 

9 

'S  748-S 

I  J]  411.3 

" 

.8i9„.o 

I  3S  43-3 

•3 

«  30 41 .6 

I  33  4«-3 

•S 

»4  4»l7-3 

<  31  49-4 

«7 

>7  S3  59-1 

I  »  9>-S 

•9 

31  5  47-a 

t  31  JS-lS 

" 

M  1?  41.7 

I  35  ss-a 

'J 

3T"9  4a.7 

I  36  I.t 

»S 

4041  50-a 

<j6     ,.4 

»! 

4354  4-a 

1  36     S.J 

>9 

47  6»4-9 

1  30  ".1 

W   I 

S»i8p.s 

I  36  <J.J 

3 

S33U6.9 

.  3«  .«.. 
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GREENWICH  MEAN  NOON. 


Date. 


July    I 

3 
5 
7 
9 
II 

13 
15 
17 
'9 

21 
23 

27 
29 

31 

Aug.    2 

4 
6 

8 

10 
12 

14 
16 

18 

20 
22 

24 
26 

28 

30 
Sept.  I 

3 

5 
7 

9 
II 

13 
15 
17 

19 
21 

23 
25 
27 

29 
Oct.     I J 


Hdiocentric 

Longitude, 

Mean  Equinox 

of  Date. 


50  18  52.5 
53  31  26.9 
5644    8.2 

59  56  566 
63    9  52.1 

66  22  54.7 

6936  4.5 
724921.4 

76  2  45.6 

79  16  17.0 

82  29  55-5 

85  43  41. 1 

8«  57  33.7 
92  "  33-2 

95  25  39-4 

9*3952.1 
01  54  II. 2 

05  836.3 

08  23  7.1 

"37  43-4 

14  52  24.7 
18  7  10.7 
21  22  0.8 

24  36  54.7 
2751  517 
31  651.4 
34  21  53.1 

37  36  56.3 
40  52  0.3 

44  7  4-4 

47  22  7.9 
50  37  10.2 
S3  52  10.6 

57  7  8-4 

60  22  2.8 

63  36  53-2 
66  51  38.8 
70  6  19. 1 
73  20  53.3 
76  35  20.9 

794941.2 

83  3  53.6 

86  17  57.6 
8931  52.8 

92  45  38.7 

95  59  14.9 
P9  12  4T.0 


Daily 
Motion. 


36  15.5 
36  18.9 
36  23.4 
36  25.9 
36  »9.S 

36  33 •» 
36  36.7 
36  40.3 
36  43-9 

36  47.S 

36  51. X 
36  54.6 

36  58.0 

37  1.4 
37     4.7 

37  8.0 
37  ".X 
37  X4-0 
37  16.8 

37  19.4 

37  ax.8 
37  U-o 
37  »6.o 

37  «7.7 
37  «9-a 

37  30.4 
37  31-3 
37  31.8 
37  3a  .0 
37  3».9 

37  3X'5 
37  30.7 
37  «9.6 
37  a«.i 
37  «<i-a 

37  U-o 
37  ai-S 
37  18.7 
37  15.5 

37  ".o 

I 

37    8.a   I 
37    4.x   1 
36  59-8   I 
36  55  3 
36  50.S 

36  45-6 
36  40.5 


Reduction 
to  Orbit. 


-2   21.2 

2  7.6 
I    52.4 

I  35.8 
I    18.0 

^  59.2 

o  39.6 
-o  19.5 
+0    0.8 

0  21. 1 

+0  41.2 

1  0.8 
I    19.6 

I   37.4 

1  54.0 

+2      9.2 

2  22.7 

2  34.3 
2  44.0 
2    51-6 

+2    57.0 

3  02 
3     i-o 

2  59-5 

2  55-7 

+2  49.6 

2  41 -4 
2  31. 1 
2  18.8 
2     4.8 

+1  49.1 
I  32.1 

I  13-9 
o  54-7 
o  34.8 

+0  14.5 

-o    5-9 
o  26.3 

0  46.4 

1  5.8 

-I  24.4 
I  41.9 

1  58-1 

2  12.8 
2  25.8 

-2  36.9 
-2  46.0 


Heliocentric 
Latitude. 


-I  28  5.0 

I  17  39-4 
I  6  58.8 

056  5.1 
045  0.4 

-o  33  46.7 
o  22  26.1 

-O  II  0.8 

+0  027.1 
o  II  55.2 

+023  21.5 
034438 

0  45  59-8 

057  7-3 

1  8  4.2 

+1  18  48.4 
I  29  17.8 

I  39  30.3 
I  49  23.9 

1  58  56.6 

+2  8  6.6 

2  16  52.1 
2  25  11.4 

233  2.7 
2  40  24.6 

+2  47  15-7 

2  53  34-5 

2  59  19.8 

3  430.5 
3  9  5-6 

+3  13  4.2 
3  16  25.6 

3  19  9-1 
3  21  14.2 
3  22  40.5 

+3  23  27.8 
3  23  36.1 
3  23  5-3 
3  21  55-5 
3  20  7.1 

+3  17  40.4 
3  14  36.1 
3  10  54.7 
3  637.1 
3    144.2 

+2  56  17.0 
+2  50  16. $ 
lEph  is\ 


Logarithm  oi 

Daily 

LofEaritfamof 
Radius  Vec- 
tor. 

Eai 

Motion. 

At  Date. 

+5     8.7 

9.858  8046 

0.201  8677 

5  '6.7 

9.858  6430 

0.203  9214 

S   a3-7 

9.858  4834 

0.205  9093 

S   »9.8 

9.858  3263 

0.207  8312 

s  34.8 

9.858  1724 

0.2096868 

+5  38.7 

9.858  0220 

0.2 1 1  4764 

5  4x6 

9.857  8756 

0.213  2005 

5  43-5 

9857  7337 

0.2148596 

5  44.3 

9.857  5968 

0.216  4542 

s  43.8 

9.857  4653 

0.217  9852 

+5  4a  .3 

9.857  3396 

0.219  4534 

s  39.7 

9.857  2201 

0.320  8599 

s  36.0 

9.857  1073 

0.222  2054 

5  31.3 

9.857  0015 

0.223  4905 

S  ass 

9.856  9030 

0.224  7154 

+5   x8.6 

9.856  8123 

0.225  8799 

5  X0.6 

9.856  7293 

0.226  9837 

5     1.6 

9.856  6547 

0.228  0268 

4  SX.7 

9.856  5886 

0.229  0093 

4  40.8 

9.856  5312 

0.229  93 II 

^4  *9-0 

9.856  4827 

0.330  7922 

4  x6.3 

9.856  4432 

0.231  5932 

4     a.8 

9.856  4130 

0.232  3345 

3  48.5 

9.8563921 

0.233  0167 

3  33-4 

9.856  3805 

0.233  6409 

+3   17.6 

9.856  3783 

0.334  2081 

3     X.I 

9.856  3855 

0.234  7193 

a  44.x 

9.856  4021 

0.235  1754 

a  96.6 

9.856  4281 

0.235  5769 

a     8.6 

9.856  4633 

0.235  9239 

+x  so.x 

9.856  5077 

0.336  2167 

z  3X.3 

9.856  5610 

0.236  4551 

x   la.a 

9.856  623a 

0.236  6392 

0  sa.9 

9.856  6939 

0.236  7691 

0  33.4 

9.856  7731 

0.336  8448 

+0  X3.9 

9.856  8603 

0.336  8663 

-0     57 

9.856  9554 

0.236  8339 

0  as. a 

9.857  0580 

0.336  7483 

0  446 

9.857  1677 

0.336  6101 

X     3.8 

9.857  2843 

0.336  4305 

-X   aa.S 

9.857  4074 

0.336  1804 

X  41 -S 

9.857  5365 

0.335  8911 

X    S9.8 

9.8576712 

0.235  5529 

a   17.7 

9.857  8110 

0.235  1664 

a  35.x 

9.857  9556 

0.234  7321 

—2  53.0 

9.858  1045 

0.334  3500 

-X      8.4 

9.8s8  2572 

0.333  7*03 
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VENUS. 

GREENWICH  MEAN  NOON. 


I 


ite. 


HeUocentric 
Lonjcitudc, 
ean  Equinox 


Dftpy 
Motion. 


olDate. 

•     /       »» 

:.    z 

3 
S 
7 
9 

199  12  4Z.O 
202  25  56.7 

20539    1-9 

208  51  56.3 

2X2    4  39-8 

How, 


II 1 215  17  12.4 
I3|2i8  29  33.9 
XS|23I4I44.5 
»7|a24  53  44.3 
m22&   533.3 

ai|33i  17  11.8 
254  28  40.0 

237  39  58-3 
240  51    6.9 

244  2    6.3 

247  "  56.8 
2502338.9 

253  34  13-0 
2564439-8 
*59  54  59-7 

^63  513-3 
2661521.1 
269  25  23.6 
2723521-6 
*7S  45  15-5 
27855  6.0 
282  453.6 

285  14  38.9 
288  24  22.4 

^9134   4.7 

294  43  46.4 
297  53  28.0 
301  3  lO.O 
30412  52.8 
307  22  36.9 

3103222.8 
313  42  10.8 
31652  1.3 
320  154.7 
323  II  Si-3 
32621  51.4 

3*9  31  55-3 
3324a  3.3 
335  52  15.6 
339   333.4 

342  12  53.9 

345  23  20.2 


23 
25 
27 
29 

31 
3 

4 
6 

8 
zo 

Z2 
14 

z6 
z8 

30 
22 

24 
36 

28 

3« 
fee    2 

4 
6 

8 
zo 

Z2 
14 

z6 
18 

20 

23 
24 

a6 
a8 

30 
32 


36  40.S 

36  35. a 
36  19.9 
36  94.5 

36  Z9.0 

36  13.5 

36  8.0 
36  a. 6 
35  57  a 
35  5X-9 

35  46.7 
35  4«-6 
35  36.7 
35  3a  .0 
35  »7-5 

35  >3-x 
35  «9.o 
35  Z5* 

35  ".7 
35    «.4 

35  5-3 
35    >-5 

35    0.1 

34  58.0 
34  56.1 

34  54.5 
34  53' 

34  5aa 
34  5x5 

34  5X-0 

34  50.8 
34  50.9 
34  5X.a 
34  517 
34  53-5 

34  53-5 
34  54-7 
34  56  o 
34  57-5 

34  59.' 

35  «.0 
35  30 
35  5't 
35  7.3 
35  9-6 

35  ti.9 
35  X4-4  ; 


Reduction 

to  Orbit. 

t        It 

-2    46.0 

2  53-1 

2   57.9 

3    0-5 

3    0-9 

-2  59-0 

2  54.8 

3  48.4 

3  40.0 

3  29.6 

-2  17.3 

2    3-3 

I  47-8 

I  31-0 

I  13-0 

-0  54.2 

0  34.7 

-0  14.8 

+0    5.2 

0  25.1 

+0  44.8 

I    3-9 

z  22.2 

I  39-5 

I  55-6 

+2  Z0.3 

2  23.3 

2  34.6 

2  44.1 

2  51.5 

+2  56.8 

3    0.0 

3     10 

2  59.8 

2  56.4 

+2  50.9 

2  43.3 

2  33-6 

2  22.1 

2    8.9 

+1  54.1 

I  37-9 

z  20.6 

z     2.2 

0  430 

+0  23.3 

+0    3-4 

Heliocentric 
latitude. 


+3  50  16.5 
2  43  44.0 
2  36  40.9 
2  29  8.5 
2  21     8.3 

+2  Z2  42.0 

2    3  51.2 

I  54  37-5 
145  2.8 
135  90 
+z  24  57-8 
I  1431-3 
I  351-4 
053    0.1 

o  41  59.5 
+03051.6 

o  19  38.4 
+0  8  22.0 
-o    2  55.5 

o  Z4  12.0 

-o  25  25.6 
03634.Z 

047  35-5 

0  58  27.9 

1  9   9-3 

-I  19  37-7 
z  29  51.4 

I  39  48.5 
I  49  27.1 

1  58  45-6 

-2    742.3 

2  16  Z5.6 
2  24  23.9 

2  32    5-8 
2  39  20.0 

-2  46  5.1 
2  52  Z9.8 

2  58    31 

3  3  139 
3    7  512 

-3  "  54.3 
3  15  22.3 
3  18  14.6 
3  20  30.7 
3  22  zo.o 

-3  23  12.3 

-3  ^3  37-3  1 
fBf>h  15) 


DaUy 
Motion. 


3     8.4 

34.0 

39.0 

S3. a 

6.7 

19  4 
31.3 
43.3 
53.3 

X.4 

9.6 
z6.8 
aa.9 
aS.z 
3a  .3 

35-4 
375 
38.6 

38.7 
37.7 

35. 7 
3a.6 
a8.6 
a3.6 
Z7.6 

10.7 
a.8 
54 -o 
44.4 
33-9 

aa.6 
10. 5 
57.6 
44.x 
39-9 

xs.o 
59-6 
43.6 
a7.z 
xo.a 

Sa.8 

3Si 
17. 1 
O  58.9 
o  40.4 

o  ai.8 
o     3.a 


Logarithm  of 
Radius  Vec- 
tor. 


9.858  2572 
9.858  4132 

98585719 

9858  7330 

9.858  8958 

9859  0599 

9.859  2247 

9859  3898 
9859  5546 
9.8597186 

9.859  8812 
9.8600421 

9.860  2006 
9.8603563 
9.8605088 

9.860  6575 
9.860  8020 

9.860  9418 

9.861  0766 
9.861  2059 

9.861  3293 
9.861  4465 
9.861  5571 
9.86Z  6608 
9-86i  7573 

9.861  8463 

9.861  9275 

9.862  0006 
9.862  0655 
9.862  1220 

9.862  1699 
9.862  2091 
9.862  2394 
9.862  2608 
9.862  2732 

9.862  2765 
9.862  2708 
9.862  2561 
9.862  2325 
9.862  1999 

9.862  1584 
9.862  1083 
9.862  0497 
9.861  9827 
9.861  9075 

9.861  82^ 


Losarithm  of  Distance  from 
Earth— 


At  Date. 

0.233  7202 
0.233  1423 
0.232  5164 
0.231  8434 
0.231  1204 

0.230  3502 
0.229  5322 
0.228  6673 
0.227  7565 
0.226  8007 

0.225  8002 
0.224  7557 
0.223  6674 
0.222  5357 
0.221  3605 

0.220  1413 
0.218  8781 
0.217  5702 
0.216  2171 
0.214  8184 

0.213  3738 

0.2II  8836 
0.2103482 
0.208  7680 
0.307  143^ 

0.205  4752 
0.203  7630 
0.202  0071 
0.200  2070 
0.198  3624 

0.1964728 

0.1945370 
0.192  5546 
0.150  5241 

0.1884445 

o.z86  3152 
0.Z84  1360 
o.z8i  9067 
0.1796273 
0.177  2980 

0.174  9184 
0.172  4881 
0.1700065 
0.167  4731 
o.  164  8869 

0.162  2i\jbV 


At  Interme- 
diate Date. 


0.233  4373 
0.232  8353 
0.232  1854 
O.23Z  4874 
0.230  7413 

0.229  947  Z 

0.229  1055 
0.228  2176 
0.327  2842 
0.226  3060 

0.225  2834 
0.234  2170 
0.223  1070 
0.221  9536 
0.220  7564 

0.219  5152 
0.218  2298 
0.2168993 

0.215523s 
0.214  ZO18 

0.212  6344 
0.2IZ  I215 
0.209  5637 
0.207  9613 
0.2063149 

0.204  6246 
0.202  8905 
0.20Z  1126 
0.199  2903 

0.197  4233 

0.195  5107 
0.193  5517 

0.191  5454 

0.1894905 
0.187  386Z 

0.185  2318 
0.183  0376 
0.1807732 
0.1784689 
0.176  1 145 

0.173  7096 

0.171  2537 
0.168  7463 
0.166  Z867 
0.163  5735 


9.OUL  O^^V^    lQ.\\)2  'Z<V^IV\^.VJ>0>)U'^^ 
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MARS. 


GREENWICH  MEAN  NOON. 


V^      A. 

Hdiocentric 

Loasitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Hdiocentric 
LaUtnde. 

Daily 
Motion. 

I/iganthmof 
Radius  Vec- 
tor. 

I^ocarithmof  £ 
Eartt 

Date. 

At  Date. 

•        /        r/ 

t 

If 

n 

•     1      II 

II 

Jan.    o 

27547    9-4 

35 

X-44 

+53-7 

-I  21     3.3 

-46^7 

0.158  5338 

0.384  305X 

2 

276  57  18.8 

35 

7.98 

53-5 

I  22  35.1 

45-49 

0.157  8631 

0.383  8023 

4 

278    741.3 

35 

M-47 

53-2 

I  24     5.1 

44-57 

0.157  30II 

0.383  2854 

6 

279  18  16.7 

35 

ao.90 

52.8 

I  25  33.3 

43.63 

0.156  5471 

0.382  7547 

8 

280  29    4.8 

35 

37. a6 

52.4 

I  26  59.7 

43.67 

0.155  9014 

0.383  3 100 

lO 

281  40    5.6 

35 

33  56 

+51.8 

-I  38  34.0 

-4X.67 

0.155  3643 

0.381  6516 

12 

282  51  19.0 

35 

39.78 

512 

I  29  46.3 

40.64 

0.154  6361 

0.381  0794 

14 

284    244.7 

35 

45-93 

50-4 

131    6.6 

39.58 

0.154  0174 

0.380  4938 

i6 

285  14  22.6 

35 

53.00 

49.6 

I  32  24.7 

38.50 

0.153  4082 

0.379  8944 

i8 

286  26  12.6 

35 

57-99 

48.7 

I  33  40.5 

37.39 

0.152  8091 

0.379  3822 

20 

287  38  14.5 

36 

3.89 

+47-7 

-I  34  54.2 

-36.35 

0.152  2203 

0.378  6578 

22 

288  5028.1 

36 

9.70 

46.6 

136    5-5 

35.08 

0.151  6423 

0.378  0220 

24 

290    2  53.3 

36 

X5.41 

45.5 

I  37  14.5 

33.88 

O.151  0752 

0.377  3755 

36 

291  15  29.7 

36 

az.03 

44.2 

I  38  21.0 

33.66 

0x505x95 

0.3767194   . 

28 

292  28  17.3 

36 

a6.54 

42.9 

I  39  25.x 

3X.4X 

0.149  9754 

0.3760541   < 

30 

293  41  1 5 -8 

36 

31 -95 

+41-5 

-I  40  26.7 

-30.X3 

0.1494433 

0.3753804   ' 

Feb.    I 

294  54  25.1 

36 

37.25 

40.0 

I  41  25.7 

38.83 

0.148  9235 

0.374  6985 

3 

296    744.8 

36 

43.49 

38.4 

I  42  22.0 

37.5X 

0.148  4163 

0-374  0095 

5 

297  21  14.7 

36 

47.48 

36-7 

I  43  15.7 

36.16 

0.147  9221 

0-373  2>^Z^ 

7 

298  34  54.6 

36 

5a  .4X 

350 

I  44   6.6 

34.79 

0.147  44x0 

0.372  6090 

9 

299  48  44.2 

36 

57.ax 

+33-2 

-I  44  54.8 

-33.40 

0.1469736 

0.371  8976 

ZI 

301    243.3 

37 

Z.87 

31-4 

I  45  40.2 

3Z.99 

0.146  5199 

0.371  1780    • 

13 

302  16  51.6 

37 

6.41 

295 

I  46  22.8 

ao.ss 

0.146  0803 

0.3704505    " 

IS 

30331    8-9 

37 

XO.80 

275 

I  47    2.4 

X9.09 

0.145  655X 

0.3697x55    * 

17 

3044534.7 

37 

15.05 

25-5 

I  47  39-2 

X7.6a 

0.145  2445 

0.3689739    . 

19 

306    0    9.0 

37 

X9.«5 

+23-4 

-I  48  12.9 

— x6.X3 

0.1448488 

0.368  2259 

21 

307  14  51-2 

37 

33.10 

21.3 

I  48  43.7 

X4.63 

0.1444683 

0.367  4719 

23 

3082941.3 

37 

36.89 

19. 1 

I  49  "4 

13.  zo 

0.144  1032 

0.366  7126 

25 

309  44  38-7 

37 

30.53 

16.9 

I  49  36.0 

XI. 56 

O.X43  7538 

0.365  9488 

27 

310  59  43-3 

37 

34  .ox 

14.7 

I  49  57.6 

lO.OZ 

0.143  4202 

0.365  1813 

Mar.    I 

312  14  54.6 

37 

37.3a 

+12.4 

-I  50  16. 1 

-  8.44 

0.143  X028 

0.364  4099 

3 

313  30  12.5 

37 

40.46 

10. 1 

I  5031-4 

6.87 

0.142  8017 

0.363  635X 

5 

3144536.4 

37 

43.44 

7.8 

I  50  43-5 

5.a8 

0.142  5171 

0.362  8571 

7 

316    I    6.1 

37 

46.34 

5-5 

I  50  52.5 

3-68 

0.142  2493 

0.362  0758 

9 

317  16  41.2 

37 

48.87 

31 

X  50  58.2 

a. 08 

0.141  9982 

0.361  2906 

xz 

31832  21.5 

37 

SX.3a 

+  0.7 

-1  SI    0.7 

-  0.47 

0.141  7644 

0.360  5008 

13 

31948    6.4 

37 

53.59 

-  1-7 

I  51    0.1 

+  I. IS 

0.141  5476 

0.359  7060 

15 

321    3  55-7 

37 

55.68 

4-1 

I  50  56.x 

2.77 

0.141  3482 

0.358  9067 

17 

322  19  49.0 

37 

57.58 

6.4 

I  50  490 

4.40 

0.141  1664 

0.358  1029 

19 

323  35  45-9 

37 

59.30 

8.8 

X  50  38.5 

6.03 

0.141  0022 

0.357  2947 

21 

324  51  46.1 

38 

0.83 

-II. I 

-I  50  24.9 

+  7.65 

0.1408558 

0.356  4827 

23 

326    749.1 

38 

a. 17 

13.4 

X  50    7-9 

9.37 

0.140  7273 

0.355  6668 

25 

327  23  54.6 

38 

l'%* 

15.7 

I  49  47-8 

X0.88 

0.140  6166 

0.354  8477 

27 

328  40    2.2 

38 

4.38 

18.0 

I  49  24.4 

xa.49 

0.140  5241 

0.354  0257 

29 

329  56  11.5 

38 

5.04 

20.2 

I  48  57.8 

14. xo 

0.1404495 

0.353  2007 

31 

331  12  22.2 

38 

5.63 

-22.4 

-I  48  28.0 

+  I5-7X 

0x403931 

0.352  3736 

Apr,    2  i 

33^^^33-9 

i» 

6.00 

-24.5 

-X  47  54.9 

+17.31 

0.140  3549 

0.35X  5435 

lEiibisi 
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MARS. 


GREENWICH  MEAN  NOON. 


kft'.A 

Hdiooentric 

IfOOffittide, 

IcAtt  BqaincDC 

of  Date. 

Daily 
Ifotkni. 

Redaction 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

ft 

Locarithmof 

Radius  Vec* 

tor. 

Loffuithm  of  Distance  from 
Barth— 

Itt. 

At  Date. 

At  Interme- 
diate Date. 

•     f      ## 

t 

rr 

n 

•     1       II 

// 

r.   2 

332  38  33.9 

3» 

6.00 

-«4.5 

-I  47  54.9 

•fX7.3X 

0.140  3549 

0.351  5435 

0.351  1274 

4 

3334446.1 

3B 

6.X9 

26.6 

I  47  18.7 

X8.89 

0.1403348 

0.350  7106 

0.350  2926 

6 

335    058.5 

38 

6.x8 

28.7 

I  46  39.3 

90.47 

0.140  3331 

0.349  8734 

0.349  4531 

8   336  17  10.7 

3« 

5.98 

307 

I  45  56.8 

99.04 

0.1403495 

0.349  0316 

0.348  6088 

»  337  33  22-3 

38 

5-59 

32.6 

I  45  II-2 

«3.59 

0.1403842 

0.348  1845 

0.347  7588 

M  3384932.8 

3» 

S-oo 

-34.4 

-I  44  22.5 

+95.  X3 

0.1404370 

0.347  3316 

0.346  9031 

hI340    S42.I 

38 

4-" 

36.2 

I  43  30.7 

96.65 

0.140  5080 

0.346  4732 

0.346  0416 

16  341  21  49.5 

38 

3.25 

37-9 

I  42  35-9 

98. X5 

0.140  5971 

0.345  6084 

0.345  1734 

I*  34a  37  54-9 

38 

a. 08 

39-6 

I  41  38.1 

99.64 

0.140  7042 

0.344  7369 

0.344  2991 

30 

343  53  57-7 

38 

0.73 

41.2 

I  40  37.3 

3X.XX 

0.140  8293 

0.343  8598 

0.343  4189 

» 

345    957.7 

37 

59. 18 

-42.7 

-I  39  33-7 

+32.55 

0.140  9722 

0.342  9766 

0.342  5328 

H 

346  25  54.3 

37 

57.45 

44-1 

I  38  27.1 

33.97 

0.141  1329 

0.342  0875 

0.341  6408 

a6 

347  41  47-3 

37 

55.53 

45-4 

I  37  17.8 

35  38 

0.141  3113 

0.341  1925 

0.340  7428 

38 

348  57  3^-3 

37 

53.43 

46.6 

136    5-6 

36.75 

O.141  5072 

0.3402915 

0.339  8386 

30 

350  13  20.9 

37 

SI.X5 

47.8 

I  34  50-8 

38. ZX 

O.141  7205 

0.339  3840 

0.338  9278 

UMf    2 

35129   0.8 

37 

48.69 

-48.8 

-I  33  33-2 

+39.44 

0.141  9511 

0.338  4699 

0.338  0096 

4 

352  44  35-6 

37 

46.06 

49.8 

I  32  131 

40.74 

0.142  1988 

0.337  5473 

0.337  0829 

6 

354  0   4.9 

37 

43. a5 

50.6 

I  30  50-3 

49  .oz 

0.142  4634 

0.336  6162 

0.336  1471 

8 

355  15  28.5 

37 

40.96 

51-3 

I  29  25.0 

43.96 

0.142  7448 

0.335  6754 

0-335  2009 

10 

3563045.9 

37 

37.13 

519 

I  27  57.3 

44.47 

0.143  0426 

0.334  7237 

0.334  2435 

12 

357  45  56.9 

37 

33.81 

-52.5 

-I  26  27.2 

+45.65 

0.143  3570 

0.333  7604 

0.333  2743 

14 

359   I    i.i 

37 

30.34 

52.9 

I  24  54.7 

46.80 

0.143  6874 

0.332  7853 

0.332  2932 

16 

0 15  58.1 

37 

a6.7x 

53.3 

I  23  20.0 

47.93 

0.1440338 

0.331  7980 

0.331  2997 

z8 

I  30  47-8 

37 

29.91 

53-5 

I  21  43.0 

49.09 

0.1443959 

0.330  7982 

0.330  2935 

20 

2  45  29.7 

37 

Z8.96 

53.7 

I  20    3.9 

50.08 

0.144  7735 

0.329  7856 

0.329  2745 

22 

4  0   3.5 

37 

14 .86 

-53-7 

-I  18  22.7 

-♦-5Z.ZZ 

0.145  1662 

0.328  7602 

0.328  2437 

24 

5  14  29.0 

37 

zo.6z 

53-7 

I  16  39.5 

5a.  ZO 

0.145  5739 

0.327  7219 

0.327  1977 

26 

6  28  45.9 

37 

6.99 

53-5 

I  14  54.3 

53.06 

0.145  9963 

0.326  6703 

0.326  1394 

28 

7  42  53.8 

37 

X.70 

53-3 

I  13    7.3 

53.98 

0.1464332 

0.325  6050 

0.325  0672 

30 

8  56  52.6 

36 

57.04 

52.9 

I  II  18.4 

54.87 

0.146  8842 

0.324  5257 

0.323  9800 

oe  I 

10  10  41.9 

36 

59.95 

-52.5 

-I    927.8 

+55- 7a 

0.147  3491 

0.323  4301 

0.322  8763 

3 

n  24  21.5 

36 

47.33 

519 

I    7  35-5 

56.54 

0.147  8276 

0.322  3180 

0.321  7551 

5 

'2  37  512 

36 

49.99 

513 

I    541.6 

57 -S* 

0.148  3193 

0.321  1876 

0.320  6154 

7 

13  51 10.6 

36 

37.  X3 

50.6 

I    346.2 

58.07 

0.148  8241 

0.320  0383 

0.319  4560 

9 

15  419.6 

3« 

3X.85 

49.8 

I    149-3 

58.78 

0.149  3415 

0.318  8685 

0.318  2758 

II 

x6  17  17.9 

36  a6w|6 

-48.9 

-0  59  51-0 

+59.46 

0.149  8713 

0.317  6778 

0.317  0744 

13 

'7  30    5-4 

3« 

90.97 

47.9 

0  57  51.4 

60. ZO 

0.150  4131 

0.316  4655 

0.315  8511 

IS 

18  42  41.7 

36 

15.37 

46.8 

0  55  50.6 

60. 7Z 

0.150  9666 

0.315  2311 

0.314  6055 

17 

»9S5   6.8 

36 

9.68 

45-6 

0  53  48.6 

6z.a9 

0.151  5316 

0.313  9741 

0.313  3369 

19 

21     720.3 

3« 

3.89 

44.4 

0  51  45-4 

6X.83 

0.152  1076 

0.312  6940 

0.312  045a 

21 

2a  19  22.3 

35 

58  .ox 

-431 

-04941.3 

•f6a.33 

0.152  6944 

0.3 1 1  3907 

0.310  7304 

23 

»3  31 12.3 

35 

59.05 

41.7 

04736.1 

63.80 

0.153  2915 

0.310  0641 

0.309  3919 

as 

*4  42  50.4 

35 

46  .ox 

40.2 

04530.1 

63.93 

0.153  8989 

0.308  7133 

0.308  0286 

27 

»S  54  16.3 

35 

39.89 

38.7 

04323.3 

63.69 

0.154  5159 

0.307  3375 

0.306  6400 

^9 

»7   529.9 

35 

33.69 

371 

041  15.6 

63.98 

0.155  1424 

0.305  9358 

0.305  2247 

■ly    1 

2*  16  31.0 

35 

97.4a 

-35.5 

-039    7-4 

+64.3X 

O.IS5  771T 

o.^o^  V^s\ti.v>^  -Mt. 

3 

>9  27  19.5 

35 

9X.o8 

-33'^    ' 

'  -0  36  58.4 

+64.60 

0.156  4221 

V  0.^0^  0^ 

v\  o.v*2  -jfjrv 

fEph  X5J 
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heliocp:ntric  co-ordinates,  1915. 


MARS. 


GREENWICH  MEAN  NOON. 


W^      A._ 

Heliocentric 

Ixugitude, 

lif  eui  EquincK 

of  Date. 

Daily 
Motion. 

9 

to  Orbit. 

Latitnde. 

DailT 
HotioD. 

Locarititm  of 
Radius  Vec- 
tor. 

L08aritlun< 

Date. 

At  Date. 

•     1      tt 

#      tt 

n 

•     f      ft 

#/ 

July    I 

28  z6  3Z.0 

35  »7-4« 

-35.5 

-039   7-4 

+64.31 

015s  7777 

0.304  506; 

3 

29  27  19.5 

35  SZ.08 

33.8 

0  36  58.4 

64.60 

0.156  4221 

0.303  048. 

5 

30  37  55-3 

$5  M.« 

32.0 

0  34  48.9 

64.86 

0.157  0745 

0.301  559: 

7 

31  48  18.2 

ss   «.«s 

30.2 

0  32  39.0 

65  .oS 

0.157  7352 

0.300038^ 

9 

32  58  28.2 

35     I -73 

28.4 

0  30  28.7 

65. a8 

0.1584035 

0.298  485. 

xz 

34    825.1 

34  55. x« 

-26.5 

-0  28  17.9 

+65.44 

0.1590792 

0.296  8981 

13 

35  18    8.9 

34  48-58 

24.6 

0  26    6.9 

65-57 

0.159  7619 

0-295  277< 

n 

36  27  39.4 

34  4Z-94 

22.6 

0  23  55.7 

65.67 

0.160  4512 

0.293  621^ 

17 

37  36  56.6 

34  35«6 

20.6 

021  44.2 

65.74 

0.161  1469 

0.291  930] 

19 

38  46    0.4 

34  »8-55 

18.6 

01932.7 

65.78 

0.161  8485 

0.290  202( 

21 

39  54  50-8 

34  at. Si 

-16.6 

-0  17  21.2 

+65.79 

0.162  5558 

0.288  438J 

23 

41    3  27.7 

34  X5.04 

14.6 

0  15    9.6 

65.76 

0.163  2685 

0.286  638c 

25 

42  II  51.0 

34     «.a5 

".5 

0  12  58.1 

65.71 

0.163  9861 

0.284  799« 

27 

43  20    0.7 

34     z-44 

10.4 

0  10  46.8 

65.63 

0.164  7084 

0.282  921^ 

29 

44  27  56.7 

33   54.6a 

8.3 

0    835.6 

65-53 

0.165  4351 

0.281  003c 

31 

45  35  39-x 

33  47.78 

-6.2 

-0   6  24.7 

+65.40 

0.166  1657 

0.279  0435 

Aug.   2 

4643    7.8 

33  40.93 

4.1 

0   4  14.1 

65-34 

0.166  9001 

0.277  0391 

4 

47  50  22.8 

33  34.07 

-  2.0 

-0   2    3.8 

65  05 

0.167  6377 

0.274  989^ 

6 

48  57  24.0 

33  a7.ao 

+  O.I 

+0   0   6.1 

64-84 

0.1683786 

0.272  893] 

8 

50    4  1 1.6 

33   ao.34 

2.2 

0    2  15.6 

64.60 

0.169  1219 

0.270  749a 

10 

51  10  45-4 

33   13.48 

+  4.3 

+0   424.5 

+64-34 

0.169  8677 

0.268  556c 

12 

52  17    5-5 

33     6.^3 

6.3 

0    632.9 

64-06 

0.170  6158 

0.266  314c 

14 

53  23  "9 

3a   59.80 

8.4 

0   840.8 

63-76 

0.171  3655 

0.264  o2ia 

16 

54  29    4.7 

J9   Sa.96 

10.4 

0  10  47.9 

63-43 

0.172  1169 

0.261  677C 

18 

55  34  43-8 

J9  46.14 

12.4 

0  12  54.5 

63-09 

0.172  8694 

0.259  282^ 

20 

5640    9-3 

39  39-34 

+14.4 

+0  15    0.2 

+63.73 

0.173  6229 

0.256  8358 

22 

57  45  21. 1 

3a  3a .56 

16.4 

017    5-3 

63.33 

0.1743771 

0254  3357 

24 

58  50  19.5 

ja  as.So 

18.3 

019    9-5 

61.93 

0.175  1316 

0.251  781^ 

26 

59  55    4.4 

3a   19.07 

20.2 

0  21  13.0 

61.49 

0.1758862 

0.249  172c 

28 

60  59  35-8 

ja   ia.36 

22.0 

023  15.5 

61.04 

0.176  6406 

0.246  5043 

30 

6a    3  53-8 

3«     5.67 

+23.8 

+025  17. 1 

+60.57 

0-1773945 

0.243  7771 

Sept.  I 

63    758.5 

31   59.0a 

25.6 

0  27  17.7 

60.09 

0.178  1477 

0.240  9886 

3 

64  II  49.9 

31    sa. 39 

27.4 

029  17.4 

59-59 

0.1788999 

0.238  1377 

5 

65  15  28.1 

31   45 .8x 

29.1 

031  16.1 

59.07 

0.1796509 

0.235  2221 

7 

66  18  53.2 

31   39.a6 

307 

033  13.7 

58.54 

0.1804004 

0.232  241a 

9 

67  22    5.2 

31   3a. 76 

+32.3 

+035  10.2 

+57-99 

0.181  1481 

0.229  1933 

II 

68  25    4.3 

31   a6.a9 

33.8 

037    5-6 

57-43 

0.181  8938 

0.226  0779 

13 

69  27  50.4 

3Z   19-86 

35-3 

0  38  59-9 

56.85 

0.1826373 

0.222  894^ 

15 

70  30  23.8 

3«    13-49 

36-8 

04053-0 

56.26 

0.183  3783 

0.219  642^ 

17 

71  32  445 

31      7-16 

38.2 

04244.9 

55-66 

0.184  1167 

0.216  321] 

19 

72  34  52.5 

31     0.87 

+395 

+04435.5 

+55-05 

0.184  8521 

0.212  9293 

21 

73  36  48.0 

30  54  64 

40.8 

04625,1 

54 -4a 

0.185  5844 

0.209  4657 

23 

7438311 

30  48.45 

42.0 

048  13.3 

53-78 

0.186  3133 

0.205  9287 

25 

7540    1.8 

30  4a  .31 

43-2 

0  50    0.2 

S3->3 

0.187  0387 

0.202  3161 

27 

76  41  20.4 

30  36.33 

44.3 

0  51  45-8 

5a -47 

0.187  7603 

0.198  6261 

29 

77  42  26.8 

30  30.30 

+45-3 

+0  53  30.1 

+51.80 

0.1884779 

0.194  8568 

Oct.     I 

78  43  21.2 

30    84.32 

+46.3 

+0  55  13.0 

+51. ti 

0.189  1913 

0.191  006a 
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HELIOCENTRIC  CO-ORDINATES,  1915. 


JUPITER. 

GREENWICH  MEAN  NOON. 


te. 

Heliocentric 
1    Longitude. 
Mean  Equinox 
of  Date. 

1 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  of  1 
Eart] 

Da 

At  Date. 

9        1         n 

f       tt 

// 

m        t        tt 

ft 

Jan. 

o 

33^   0    6-5 

5    9I.8Z 

+26.4 

-I      032.8 

-4.68 

0.700  2102 

0.754  6854 

4 

330  21  34.0 

s  21.94 

26.3 

I      051.4 

4.65 

0.700  1248 

0.757  8388 

8 

33043    2.1 

S   22.07 

26.3 

I       I      9.9 

4.6Z 

0.700  0400 

0.760  7687 

12 

33,^    4306 

5    3a.Z9 

26.2 

I       I  28.3 

4.58 

0699  9558 

0.763  4710 

i6 

331  25  59.6 

5   33.33 

26.1 

I       I  46.5 

4-54 

0.699  8721 

0.765  9408 

20 

331  47  29.2 

5    23.44 

+26.0 

-I      2      4.6 

-4.S> 

0.699  7890 

0.768  1743 

24 

332    859.2 

S  33.56 

26.0 

I      2  22.6 

4.47 

0.699  7064 

0.770  1697 

28 

332  30  29.7 

5   33.69 

259 

I      2  40.4 

4-44 

0.699  6244 

0.771  9264 

Feb. 

I 

332  52    0.7 

5   3a.8i 

25.8 

I      2  58.1 

4.40 

0.699  5429 

0.773  4445 

5 

Z3Z  13  32.1 

5    23.93 

25-7 

I    3  157 

4.37 

0.699  4621 

0.774  7237 

9 

333  35    4.1 

5    23.05 

+25.6 

-I    ZZZ'-^ 

-4.33 

0.699  3819 

0.775  7627 

13 

333  56  36.5 

5  a?.X7 

25-5 

I    3  503 

4.30 

0.699  3022 

0.776  5595 

17 

334  18    9.4 

•  23  .ar 

25-4 

I      4      7.4 

4.36 

0.699  2232 

0.777  1125 

21 

3343942.8 

5   33.41 

25.2 

I      424.4 

4.33 

0.699  1447 

0.777  4225 

25 

335  .1  16.7 

5   23.53 

251 

I      441.2 

4.19 

0.699  0669 

0.777  49" 

Mar. 

I 

335  22  51.0 

5   23.64 

+25.0 

-I    4  57-9 

-4.15 

0.698  9897 

0.777  3199 

5 

335  44  25.8 

5   23.75 

24.9 

I    5  14.4 

4.12 

0.698  9131 

0.776  9108 

9 

336    6    i.o 

5   23.87 

24.7 

I    530.8 

4.08 

0.698  8371 

0.776  2633 

13 

336  27  36.7 

5   23  98 

24.6 

I    5471 

4.04 

0.698  7618 

0-775  3778 

17 

33649  12.9 

5   24.09 

24.5 

I    6    3.2 

4.00 

0.698  6871 

0.774  2542 

21 

337  10  49-5 

5    24.31 

+243 

-I    6  19.1 

-3.96 

0.698  6130 

0.772  8945 

25 

337  32  26.5 

5    34.3a 

24.2 

I    634.9 

3.92 

0.698  5396 

0.771  3018 

29 

337  54    40 

5   24.43 

24.0 

I    650.5 

3.89 

0.6984668 

0.769  4791 

Apr. 

2 

338  15  42.0 

5   24.54 

239 

I    7    6.0 

3.8s 

0.698  3946 

0.767  4296 

6 

338  37  20.3 

5   24.64 

237 

I    721.3 

3.8Z 

0.698  3230 

0.765  1547 

10 

338  58  59-1 

5   24.75 

+23.6 

-I    736.5 

-3-77 

0.698  2521 

0.762  6556 

14 

339  20  38.3 

5   24.86 

23-4 

I    7515 

3-73 

0.698  1819 

0.759  9344 

18 

339  42  18.0 

5   24.96 

23.2 

I    8    6.3 

3.69 

0.698  1123 

0.756  9945 

22 

340    3  58.0 

5   25.07 

23.0 

I    8  21.0 

3.65 

0.698  0433 

0.753  8409 

26 

340  25  38.5 

5   25.17 

22.9 

I    835.5 

3.61 

0.697  9750 

0.750  4791 

30 

340  47  19.4 

5   25.37 

+22.7 

-I    849.9 

-3.57 

0.697  9074 

0.746  9141 

Hay 

4 

341    9    0-7 

5   25.37 

22.5 

I    9    4.1 

3. S3 

0.697  8404 

0.743  1498 

8 

3413042.4 

5   25 .47 

22.3 

I    9  18.2 

3.49 

0.697  7741 

0.739  1 901 

12 

341  52  24-5 

5   25.57 

22.1 

I    932.1 

3.45 

0.697  7085 

0.735  0398 

16 

342  14    70 

5   25.67 

21.9 

I    945.8 

3.41 

0.697  6436 

0.730  7064 

20 

342  35  49-9 

5   25.77 

+21.7 

-I    959.4 

-3-37 

0697  5793 

0.726  1982 

24 

342  57  331 

5   25.86 

21.5 

I  10  12.8 

3-33 

0.697  5157 

0.721  5252 

28 

343  19  16,8 

5   25.96 

21.3 

I  10  26.1 

3.29 

0.697  4527 

0.716  6970 

June 

I 

343  41    0.8 

5    36.05 

21. 1 

I  10  39.2 

3.2s 

0.697  3905 

0.71 I  7230 

5 

344    2  45.2 

5    26.15 

20.9 

I  10  52.1 

3.az 

0.697  3290 

0.706  6121 

9 

344  24  30.0 

5   36.34 

+20.7 

-I  II    4.8 

-3.17 

0.697  2681 

0.701  3760 

13 

34446  15.1 

5   26.33 

20.5 

I  II  17.4 

j.ia 

0.697  2080 

0.696  0289 

17 

345    8    0.6 

5   26.43 

20.3 

I  II  29.8 

J. 08 

0.697  1485 

0.690  5878 

21 

345  29  46.5 

5   26.51 

20.0 

I  II  42.0 

3.04 

0.697  0897 

0.685  0706 

25 

345  51  32.7 

5   36.60 

19.8 

I  II  541 

3.00 

0.697  0317 

0.679  4966 

29 

346  13  19-3 

5  96.68 

+19.6 

-I  12    6.0 

-3.95 

0.696  9743 

0.673  8841 

July 

3 '34^  35   6,2  \ 

5  a6.77 

+193 

-I  12  17.8 

-a  .91 

0.696  9176 

0.668  2530 
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JUPITER. 
GREENWICH  MEAN  NOON. 


Logarithm  of  Distance  from 

v_  ^_ 

Hdiocentric 

Loacitude. 

If  ean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Earth— 

)ate. 

At  Date. 

At  Interme- 
diate Date. 

m        1        ft 

»       It 

tt 

11 

^    3 

34635     6.2 

S   a^-77 

+19.3 

-I  12  17.8 

—3.91 

0.696  9176 

0.668  2530 

0.665  4375 

7 

346  56  535 

5   96.86 

19. X 

I   12  29.3 

3.87 

0.69*6  8616 

0.662  6263 

0.659  8228 

xz 

347  18411 

5  a6.94 

X8.9 

I  12  40.7 

3.83 

0.696  8064 

0.657  0306 

0.654  2534 

»S 

347  40  29.0 

5   37.03 

18.6 

I   12  51.9 

3.78 

0.696  7519 

0.651  4950 

0.648  7594 

19 

348    2  17.2 

5   S7.10 

18.4 

I   13     30 

3.74 

0.696  6981 

0.646  0506 

0.643  3725 

»3 

34834    5-8 

5   37.18 

+I8.I 

-I   13   13.9 

—a.  70 

0.696  6450 

0.640  7291 

0.638  1 241 

a? 

348  45  54.7 

5   37.36 

X7.9 

I   13  24.6 

3.65 

0.696  5926 

0.635  5614 

0.633  0451 

31 

349    743.9 

5   37.34 

17.6 

I   I335I 

a. 61 

0.696  5410    0.630  5795 

0.628  X689 

Anj.4 

349  29  33-5 

5   37.43 

17-4 

I   13  45.4 

a. 56 

0.696  4901 

0.625  8180 

0.623  5314 

8 

349  51  23.3 

s  37.50 

17.1 

I  13  55-6 

a. 5a 

0.696  4399 

0.621  3139 

0.619  1704 

u 

350  13  134 

s  37.57 

+x6.8 

-I  14    5-6 

-a  .48 

0.696  3905 

0.617  1056 

0.615  1242 

x6 

35035    3-8 

5   37.64 

z6.6 

I  14  15.4 

3.43 

0.696  3418 

0.613  2306 

0.61 1  4289 

20 

350  56  54.6 

5   37.73 

16.3 

I  14  25.1 

3-39 

0.696  2938 

0.609  7232 

0.608  X174 

24 

351  18  45-6 

5   37.79 

16.0 

I  1434.5 

3.34 

0.696  2466 

0.606  6151 

0.605  2196 

28 

351  40  36.8 

5   37.86 

15-7 

I  14  43.8 

a. 30 

0.696  2001 

0.603  9345 

0.602  7634 

Sept.  I 

35a    3  28.4 

5   37.93 

+155 

-I  14  52.9 

-a. as 

0.696  1544 

0.601  7095 

0.600  7760 

5 

352  24  ao.3 

5   38.00 

15.2 

I  15    1.8 

a.az 

0.696  1094 

0.5999657 

0.599  2813 

9 

352  46  12.4 

5   38.06 

X4.9 

I  15  10.6 

a.x6 

0.696  0651 

0.598  7251 

0.598  2988 

13 

353    8    4.8 

5  38. X3 

X4.6 

I  15  192 

3.xa 

0.6960216 

0.598  0038 

0.597  8410 

17 

353  29  57.5 

5  38.30 

14.3 

I  1527.6 

a. 07 

0.695  9789 

0.597  8108 

0.597  9128 

ai 

353  5»  50-4 

5   38.36 

+X4.0 

-I  15  35-8 

—a  .03 

0.695  9369 

0.598  1468 

0.598  512X 

«S 

354  13  43-6 

5   38.3a 

13.7 

I  1543.8 

X.98 

0.695  8957 

0.599  0080 

0.599  6334 

»9 

354  35  370 

5   38.39 

13-4 

I  15  51.6 

Z.94 

0.695  8552 

0.6003869 

0.601  2670 

Oct.  3 

354  57  306 

5   38.45 

131 

I  15  59-3 

X.89 

0.695  8x54 

0.602  2718 

0.603  3991 

7 

355  19  24.5 

5   38.50 

X2.8 

I  16    6.7 

1.84 

0.695  7765 

0.604  6462 

0.606  0I03 

II 

355  41  18.7 

5  38.56 

+12.5 

-I  16  14.0 

-X.80 

0.695  7383 

0.607  4877 

0.609  0746 

»S 

356    3  130 

5   38.63 

12.2 

I  16  21. 1 

X.75 

0.695  7009 

0.610  7669 

0.612  5603 

19 

35625    7-6 

5   38.68 

XX.9 

I  16  28.0 

X.7X 

0.695  6643 

0.614  4502 

0.616  4325 

as 

35647    2.4 

5   38.73 

X1.6 

I  16  34.8 

X.66 

0.695  6284 

0.618  5026 

0.620  6563 

27 

357    857.5 

5   38.78 

"•3 

I  16  41.3 

x.6x 

0.69s  5933 

0.622  8890 

0.625  1967 

3X 

357  30  527 

5   38.84 

+X1.0 

-X  1647.7 

-X.57 

0.695  5590 

0.627  5747 

0,630  0183 

Jfor.  4 

357  52  48.2 

5   38.89 

X0.7 

I  16  53.8 

X.53 

0.695  5255 

0.632  5227 

0.63s  0837 

8 

358  14  43-8 

5  38.94 

X0.4 

I  16  59.8 

X.47 

0.69s  4928 

0.637  6964 

0.640  3556 

12 

358  36  39.7 

5  38.99 

lO.O 

I  17    5.6 

X.43 

0.695  4608 

0.643  0563 

0.645  7938 

16 

358  58  35.7 

5   a9.03 

9-7 

X  17  II. 2 

X.38 

0.695  4296 

0.648  5638 

0.651  3617 

20 

3592031.9 

5   39.08 

+  9.4 

-I   17  16.7 

-X.33 

0.69s  3992 

0.654  183 I 

0.657  O24X 

«4 

359  42  28.3 

5   39. Z3 

91 

X  17  21.9 

Z.39 

0.695  3696 

0.659  8812 

0.662  7508 

28 

0   424.9 

5  39.X7 

8.8 

I  17  27.0 

X.34 

0.695  3407 

0.665  6293 

0.668  5129 

ec.  2 

026  21.7 

5  39.31 

8.5 

11731.8 

X.X9 

0.69s  3127 

0.671  3982 

0.674  2818 

6 

0  48  18.6 

5  39.35 

8.x 

I  17  36.5 

X.X4 

0.695  2854 

0.677  x6o2 

0.680  O3OX 

10 

X  xo  15.7 

5  39.39 

+  7.8 

-I  17  41.0 

— x.xo 

0.695  2589 

0.682  8882 

0.685  73x1 

U 

I  32  X3.0 

5   39.33 

7.5 

I  17  45-3 

X.05 

0.69s  2332 

0.688  5560 

O.69X  3604 

18 

X  54  X0.4 

5  39.37 

7.1 

I  17  49-4 

x.oo 

0.695  2083 

0.694  X4I9 

0.696  898X 

33 

3  x6    8.0 

5  39.4X 

6.8 

I  17  53-3 

0.9s 

0.695  1842 

0.699  6271 

0.702  3269 

s6 

238    5-7 

5   >9.44 

6.5 

I  17  57.0 

0.9X 

0.695  1609 

0.704  9955 

0.707  63x0 

30 

3    0   3.5 

5  •9*48 

+  6.2 

-X  x8    0.6 

-0.86 

0.695  1384 

0.710  a^i*! 

.  O.V*^  n^^ 

34 

322  i-S 

5  39. 5X 

•^59 

-118    3.9 

-«.8x 

0.69$  ii^\  o.^l$  v'^t>\ 
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SATURN. 
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te. 

Heliocentric 
1    Longitude, 
Mean  Equinox 
of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm  of 
Radius  Vec- 
tor. 

Logarithm  0 
£a 

Da 

At  Date. 

•      /        tt 

/       // 

#       // 

•      >      It 

n 

Jan. 

o 

89  12  37.0 

»  M.74 

-I  II.8 

-I    0  13.2 

+5.36 

0.954  9047 

0.905  6l6j 

4 

89  21  35-9 

a    X4-74 

I  11.4 

0  59  51.8 

5.37 

0.954  9027 

0.906  44ii 

8 

89  30  34.9 

»    14-74 

I  II. I 

0  59  303 

5.37 

0.954  9009 

0.907  527! 

12 

89  39  33-8 

a    14. 74 

I  I0.8 

0  59    8.8 

5.38 

0.954  8993 

0.908866c 

i6 

89  48  32.8 

2    14.74 

I  10.5 

0  58  47-3 

5.39 

0-954  8978 

0.910  4491 

20 

89  57  31-8 

a    14.74 

-I    lO.I 

-0  58  25.7 

+5  39 

0.954  8965 

0.912  262^2 

24 

90    6  30.7 

2    14.74 

I     9.8 

0  58    4.1 

5  40 

0-954  8953 

0.914  2902 

28 

90  15  29.7 

2    M.74 

I     9.4 

0  57  42.5 

5.40 

0.954  8943 

0.916  516.4 

Feb. 

I 

90  24  28.7 

a   14.74 

I     9.0 

0  57  20.9 

5-41 

0.954  8934 

0.918  9241 

5 

90  33  27.6 

2    14.74 

I     8.7 

0  56  59.2 

5.4a 

0.954  8927 

0.921  4961 

9 

90  42  26.6 

a    14.74 

-I     8.3 

-0  56  37.6 

+5-48 

0.954  8922 

0.924  216.^ 

13 

90  51  25.6 

a   14.74 

I     8.0 

0  56  15-9 

5.43 

0.954  8918 

0.927  o66« 

17 

91    0  24.6 

a    14. 75 

I     7.6 

0  55  54.1 

5.43 

0.954  8916 

0.930  027( 

21 

91    9  23.6 

a   14.75 

I     7.2 

0  55  32.4 

5-44 

0.954  8915 

0.933  080s 

25 

91  18  22.5 

a    14.75 

I     6.8 

0  55  10.6 

5.44 

0.954  8916 

0.936  2052 

Mar. 

I 

91  27  21.5 

a    14.75 

-I     6.5 

-0  54  48.8 

+5.45 

0.954  8919 

0.939  384; 

5 

91  36  20.5 

a    14. 75 

I     6.1 

0  54  27.0 

5.46 

0.954  8922 

0.942  601; 

9 

91  45  19s 

a    X4.7S 

I     5-7 

054    5-2 

5.46 

0.954  8927 

0.945  841C 

13 

91  54  18.5 

a   X4.75 

I     5-4 

0  53  43-3 

5.47 

0.954  8935 

0.949  087c 

17 

92    3  17.5 

9   14.75 

I     50 

0  53  21.4 

547 

0.954  8944 

0.952  323^ 

21 

92  12  16.4 

a   14.74 

-I     4.6 

-0  52  595 

+5.49 

0.954  8954 

0.955  5355 

25 

92  21  15.4 

a    14. 74 

I     4.2 

0  52  37.6 

548 

0.954  8966 

0.958  708J 

29 

92  30  14.4 

a    X4.74 

I    3.8 

0  52  15-7 

5. 49 

0.954  8979 

0.961  829^ 

Apr. 

2 

92  39  13.4 

a   X4.74 

I     3-4 

0  51  53-7 

5.49 

0.954  8994 

0.964  887^ 

6 

92  48  12.4 

a   X4.74 

I     30 

05131-7 

5.50 

0.954  901 1 

0.967  872^ 

10 

92  57  "-3 

a   X4.74 

-I     2.7 

-051    9-7 

+^.50 

0.954  9029 

0.970  7752 

14 

93    6  IO-3 

a   X4.74 

I     2.3 

0  50  47.7 

5.5X 

0.954  9049 

0.973  5847 

18 

93  15    9-3 

a   X4.74 

I     1.9 

0  50  25.6 

S.5X 

0.954  9070 

0.976  2917 

22 

93  24    8.2 

a   X4.74 

I     1-5 

050   3.6 

5Sa 

0.954  9093 

0.978  8876 

26 

93  ZZ    7-2 

a   14.74 

I     I.I 

04941.5 

5-53 

0.9549117 

0.981  3655 

30 

93  42    6.1 

a   14.74 

-I     0.7 

-0  49  19-4 

+5.53 

0.954  9143 

0.983  7196 

May 

4 

93  51    5-1 

a   X4.74 

I     03 

04857.2 

5-54 

0.954  9171 

0.985  9445 

8 

94    0    4.0 

a   X4.73 

0  59.9 

048351 

5-54 

0.954  9200 

0.988  036^ 

12 

94    9    3.0 

«   X4.73 

0  59.5 

0  48  12.9 

S-54 

0.954  9231 

0.989  988^ 

16 

94  18    1.9 

a   X4.73 

0  59- 1 

0  47  50.7 

5.55 

0.954  9263 

0.991  7959 

20 

94  27    0.8 

a   14. 73 

-0  58.7 

-047  28.5 

+5.55 

0.954  9297 

0.993  4547 

34 

94  35  59-7 

a   X4.73 

0  58.2 

047    6.3 

5  56 

0.954  9332 

0.994  9615 

28 

94  44  58.6 

a   X4.73 

0  57.8 

0  46  44.1 

5.56 

0.954  9369 

0.996  3144 

June 

I 

94  53  57-5 

a    r4.7a 

0  57.4 

0  46  2 1 .8 

5-57 

0.954  9408 

0-997  5"5 

5 

95    2  56.4 

a    X4-7a 

0  57.0 

045595 

5-57 

0.954  9448 

0.998  551^ 

9 

95  "  55-3 

a    X4.7a 

-0  56.6 

-0  45  37-2 

+5.58 

0.954  9490 

0.999  43  ic 

13 

95  20  54.2 

a    X4,7a 

0  56.2 

0  45  14.9 

5.58 

0954  9533 

1. 000  148G 

17 

95  29  53- 1 

a    14.7a 

0  55-8 

04452.5 

5-59 

0954  9578 

i.ooo  700^ 

21 

95  38  51-9 

a    14. 7X 

0  55-4 

0  44  30.2 

5  59 

0.954  9625 

1. 001  0892 

25 

95  47  50.8 

a   14. 71 

0  54-9 

044    7-8 

5.60 

0.954  9673 

x.ooi  3131 

29 

95  56  49-6 

a  14.71 

-0  54.5 

-0  43  45-4 

+5.60 

0-954  9723 

x.ooi  3731 

July 

J^ 

96   S4S.5 

a  X4.7X 

-0  54.1 

-0  43  23.0 

+5 .61 

0.954  9774 

z.ooz  2691 
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Me. 


RdBoccntric 
Loocitude, 
lean  Equinox 
of  Date. 

96    548.5 

96  14  47.3 
962346.1 

96  32  44.9 
964143.7 

96  SO  42.5 
965941.2 

97  840.0 

97  17  38.7 
972637.4 

973536.1 
97  44  34.8 

97  53  33-5 

98  2  32.2 

98  II  30.8 

982029.5 
982928.1 
983826.7 

984725.3 

98  56  23.9 

99  522.4 
99  14  21.0 
9923  19.5 

99  32  18.0 
99  41  16.5 

99  SO  14-9 

99  59  13-4 

100  811.8 

100  17  10.2 
10026   8.6 

'«>35    6.9 
10044    5-2 

'^53    3-5 
loi   2    1.8 

101  II    0.1 
lOl  19  58.3 

loi  28  56.6 

*oi  37  54.8 
loi  46  52.9 

^®*  55  5I-I 

102  449.2 

^^  13  47.3 
X02  22  45.4 

102  31  43.4 
*0a4O4i.4 

'^  49  39-4 
*<»58  37.4j 


Daily 
Motion. 


14. 7X 
14.ro 
x4.r0 
14.70 
14.70 

14.69 
14-69 

14.69 
14-68 
Z4.68 

X4.68 
14.67 
14.67 
14.66 
14.66 

14.66 
14.65 
14.65 
X4.64 
14.64 

14.64 
14.63 
14.63 
14.63 
14.62 

14.61 
14.61 
14.60 
3  14.60 
a   1459 

a  14.59 

a  14.58 

a  14.58 

a  X4.57 

a  14.56 

a  14.56 

a  14.55 

a  14.55 

a  14.54 

a  14.53 

a  14.53 
a  X4.sa 

a  X4.5X 
a  14.51 
a  14.50 

a  14 .49 
»  *4-49    I 


Reduction 
to  Orbit. 


// 


I 


Heliocentric  I      Daily 
Latitude.     1    Motion. 


tt 


-o  54.1 

o  53-7 
o  53-2 
o  52.8 
o  52.4 

-o  52.0 

o  5^5 
o  51. 1 

o  50.6 

o  50.2 

-o  49.8 

o  403 
o  48.9 
o  48.4 
o  48.0 

-o  47.6 

o  47.1 
o  46.7 
o  46.2 
o  45.8 

-o  45-3 
o  44.9 

o  44.4 
o  44.0 

o  43-5 

-o  43.0 
o  42.6 
o  42.1 
o  41.7 
o  41.2 

-o  40.8 

o  40.3 
o  39.8 

o  39-4 
o  38.9 

-o  38.4 
o  38.0 

o  37-5 
o  37.0 

o  36.6 
-o  36.1 

035.6 

o  35.1 
o  34.7 
o  34.2 

^  33-7 
-o  33-2  I 


-o  43  23.0 
o  43  0.6 
042  38.1 
042  15.7 
041  53-2 

-o  41  30.7 
o  41    8.2 

o  40  45.7 
o  40  23.1 
o  40    0.6 

-o  39  38.0 

039  15.4 
03852.8 
o  38  30.2 

038    7.5 

-037  44.9  I 
o  37  22.2 

03659.5 
o  36  36.8 

o  36  14. 1 

-03551-4 
03528.7 

035    5.9 
03443.2  I 
o  34  20.4  ' 

-033  57.6 
o  33  34.8 
033  12.0 
o  32  49.2 
o  32  26.3 

-032  3.5 
o  31  40.6 

031 17.7 

o  30  54.8 

03031.9 

-o  30  9.0 
o  29  46.1 
o  29  23.2 
o  29  0.2 
o  28  37.3 

-o  28  14.3 

027  51.3 

o  27  28.3 

027  5.3 

o  26  42.3 
-o  26  19.3 

-o  ^5  56.3 
fEph  15) 


+5.61 
5.61 
5  61 
5.6a 
5.6a 

+5.63 
5.63 

5.63 
5  64 
S.64 

+5.65 
5-65 

5 -6s 
5-66 
5.66 

+5-66 
S.67 

5.67 
5.68 
5.68 

+5.68 
5  69 
5.69 
5.69 
5. 70 

+5.70 

5. 70 

5-71 
5.71 

5. 71 

+5-71 
5-72 
5.7a 
5-72 
5-73 

+5.73 
5.73 
5.74 
5.74 
5-74 

+5.74 
5.75 
5.75 
5.75 
5. 75 

+5.76 
+5.76 


LoRarithm  of 
Radius  Vec- 
tor. 


0.954  9774 
0.954  9827 
0.954  9881 

0.954  9937 
0.954  9995 

0.955  0054 
0.9550115 
0.9550177 


Logarithm  of  Distance  from 
Earth— 


At  Date. 


1. 001  2691 
1. 001  0007 
1.0005675 
0.9999699 
0.999  2095 

0.998  2885 
0.997  2093 
0.995  9738 


O.Q55  0241  1 0.994  5833 
0.955  0306 


0.955  0373 
0.955  0442 
0.9550512 

0.955  0584 
0.955  0657 

0.955  0732 
0.955  0808 
0.955  0886 

0.955  0965 
0.955  1046 

0.955  1 129 

0.955  1213 
0.955  1298 

0.955  1385 
0.955  1474 

0.955  1564 
0.955  1656 

0.955  1749 
0.955  1844 

0.955  1941 

o.^SS  2039 
0.955  2138 
0.955  2239 
0.955  2342 
0.955  2446 

0.955  2552 
0.955  2659 
0.955  2768 
0.955  2878 
0.955  2990 
0.955  3104 

0.955  3219 
0.955  3335 
0.955  3453 
0.955  3573 


0.993  0401 

0.991  3468 
0.989  5072 
0.987  5267 
0.985  4099 
0.983  1618 

0.980  7867 
0.978  2901 
0.975  6786 

0.972  9599 
0.970  143 1 

0.967  2375 
0.964  2525 

0.961  1974 
0.958  0822 
0.954  9193 

0.951  7219 
0.948  5047 
0.945  2831 
0.942  0712 
0.938  8846 

0.935  7390 
0.932  6518 
0.929  6417 
0.926  7277 
0.923  9287 

0.921  2626 
0.918  7465 
0.916  3975 
0.914  2332 
0.912  2706 

0.910  5266 
0.909  0153 


At  Interme- 
diate Date. 


i.ooi  1555 
Z. 000  8047 
1. 000  2891 
0.999  6099 
0.998  7689 

0.997  7685 
0.996  6110 

0.995  2978 
0.993  8306 
0.992  2121 

0.990  4450 
0.988  5343 
0.986  4850 
0.984  3020 
0.981  9898 

0.979  5532 
0.976  9983 

0.9743321 
0.971  5632 
0.968  7008 

0.965  7543 
0.962  7331 
0.959  6466 

0.956  5059 
0.953  3241 

0.950  1 148 
0.946  8936 

0.943  6750 
0.940  4738 

0.937  3056 

0.934  1870 

0.931  1359 
0.928  17 15 

0.925  3127 

0.922  5780 

0.919  9847 
0.917  5500 
0.915  2912 
0.913  2256 
0.91 1  3703 

0.909  7411 
0.908  3505 


0.907  7480  I  0.907  2089 


0.906  3250 
0.905  7066 


0.906  7342 
0.905  9822 

1 0-95S  3^^\o.y>S  Afi!^\ ^SF^S ^^Sf* 
1 0-95S  3^n\^y^S 2^A^*^^ ^^*^ 
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URANUS. 


GREENWICH  MEAN  NOON. 


Logarithm  0 

Heliocentric 
Loniritude. 

Dally 

Reduction 

Heliocentric 

Daily 

Logarithm  of 

Ea 

Date. 

lif  ean  Bquino : 
of  Date. 

Motion. 

to  Orbit. 

Latitude. 

Motion. 

Radius  Vec- 
tor. 

At  Date. 

m       $        n 

n 

II 

•    1       ti 

ii 

Jan.     4 

311   1958.) 

39.48 

+8.4 

-03911.7 

-«.a8 

1.3986363 

I.317  2525 

la 

311  35  14.7 

39.47 

8.5 

0  39  14.0 

o.aS 

1.3986557 

I.31841IC 

30 

311  30  30.5 

39.47 

8.5 

0  39  16.3 

o.aS 

1.398  6751 

1. 3 19  3o6£ 

38 

311  35  46.3 

39.47 

8.5 

0  39  18.5 

o.aS 

1.3986945 

1. 3 19  6391 

Feb.    5 

311  41      1.9 

39.46 

8.5 

0  39  30.8 

o.aS 

1.398  7139 

1-3196755 

13 

311  46  17.6 

39.46 

+8.4 

-03933.0 

-o.aS 

1.398  7331 

1.3193464 

31 

3"  51  33-3 

39.46 

8.4 

03935.3 

0.28 

1.398  7533 

1. 318  6458 

Mar.    I 

311  5648.9 

39.45 

8.4 

03927.5 

O.aS 

1.398  7715 

1.317  5880 

9 

312    3    4-5 

39.45 

8.4 

0  39  39.7 

O.aS 

1.3987907 

1. 3 16  191 5 

17 

313      7  30.I 

39.44 

8.4 

03933.0 

O.aS 

1.3988097 

1. 3 14  4763 

25 

313   13  35.6 

39-44 

+8.3 

-0  39  34.2 

-O.aS 

1.3988387 

1.313  4699 

Apr.    3 

313  17  51. 1 

39.44 

8.3 

0  39  36.4 

O.aS 

1.2988477 

1.310  3069 

10 

313  33    6.6 

39.43 

8.3 

0  39  38.6 

O.aS 

1.3988667 

1.307  7228 

18 

313  38  33.0 

39.43 

8.3 

0  39  40.8 

O.aS 

1.3988857 

1.305  0566 

36 

3"  33  37-4 

39.4a 

8.3 

03943-0 

O.aS 

1.3989045 

1.303  3551 

May    4 

313  38  53.8 

39.4a 

+8.3 

-0  39  45.2 

—O.aS 

1.3989333 

1.3993667 

13 

313  44    8.3 

39.4a 

8.3 

039474 

o.a? 

1.3989430 

1.3964398 

30 

313  49  23.5 

39.4a 

8.3 

0  39  49-6 

o.a7 

1.3989607 

1.293  5279 

38 

313  5438.8 

39 .4X 

8.3 

03951.8 

o.a7 

1.3989793 

1.2906873 

June    5 

313  59  54.0 

39.41 

.      8.3 

0  39  54.0 

o.a7 

1.3989979 

1.387  9709 

13 

Zn    5    9-3 

39.41 

+8.3 

-03956.1 

-o.a7 

1.399  0164 

1.385  4312 

31 

313  1034.5 

39.40 

8.3 

0  39  58.3 

o.a7 

1.399  0349 

1.383  ^239 

39 

Zn  15  39-7 

39.40 

8.3 

0  40    0.4 

o.a7 

1.2990533 

1. 381  0947 

July    7 

313  30  54.8 

39.39 

8.3 

0  40    3.6 

o.a7 

1.399  0717 

1.3793883 

IS 

31336    9.9 

39.39 

8.3 

040    4.7 

0.27 

1.3990899 

1.3780438 

23 

313  31  34.9 

39.39 

+8.3 

-0  40    6.9 

-o.a7 

1.399  1081 

1.377  0940 

31 

313  36  40.0 

39.38 

8.1 

0  40    9.0 

o.a7 

1.399  1264 

1.376  5598 

Aug.    8 

313  41  5S-0 

39.38 

8.1 

040  II. I 

o.a7 

1.399  1446 

1,3764549 

16 

31347  lO.O 

39.37 

8.1 

0  40  13.3 

o.a7 

1.399  1637 

1.376  7864 

24 

313  53  34.9 

39.37 

8.1 

040  15.3 

0.27 

1.399  1807 

1.277  5470 

Sept.  I 

313  57  39-9 

39.36 

+8.1 

-0  40  17.4 

-o.a6 

1.399  1987 

1.378  7194 

9 

314    3  54.8 

39.36 

8.1 

0  40  195 

0.26 

1.399  3167 

1.380  3811 

17 

314    8    9.6 

39.36 

8.0 

0  40  31.6 

0.26 

1.3993346 

1.383  1993 

25 

314  13  34.4 

39.35 

8.0 

04023.7 

0.26 

1.399  2535 

1.2844300 

Oct.    3 

314  1839.3 

39.3s 

8.0 

0  40  25.8 

0.26 

1.3993704 

1.386  9265 

II 

31433  54.0 

39.34 

+8.0 

-0  40  27.9 

-o.a6 

1.399  2883 

1.389  6388 

19 

31439    8.7 

39-34 

8.0 

0  40  30.0 

o.a6 

1-299  3059 

1.393  5097 

37 

3143423.4 

39.34 

8.0 

0  4032.0 

o.a6 

1.3993236 

1.395  4798 

Nov.   4 

314  39  38.1 

39.33 

8.0 

04034.1 

o.a6 

1.299  3413 

1.298  4933 

13 

3144453.8 

39-33 

7.9 

0  40  36.3 

o.as 

12993588 

1. 301  4933 

30 

31450    7.4 

39-33 

+7.9 

-0  40  38.3 

—o.ts 

1.3993763 

1.304  4313 

38 

314  55  33.0 

39 -3a 

7-9 

04040.3 

0.2s 

12993938 

1.307  3359 

Dec.    6 

315    036.5 

39.3  a 

7-9 

04043.3 

o.as 

1.399  4112 

1.3098604 

14 

315    551-0 

39 -31 

7-9 

0  40  44-3 

o.as 

1.299  4386 

1.312  3777 

22    315 "    5-5 

39 -3Z 

7-9 

0  40  46.3 

o.as 

1.3994459 

1.3144376 

30     315  16  30.0 

39.30 

+7.8 

-0  40  48.3 

-o.as 

1.399  4631 

1.3163085 

S8l 

jJS  2X  34.4  ' 

39  .JO 

+7.8 

-0  40  50.3 

— o.a^ 

1.299  4803 

1.3x7  8610 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

1 

Logarithm  of  Distance  from 

^' 

Heliocentric 

Longitude, 

lean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Losarithm  of 

Radius  Vcc^ 

tor. 

Eartli— 

At  Date. 

At  Interme- 
diate Date. 

•        t         n 

ti 

»/ 

m       t         n 

m.    4 

"8  57  47-3 

ai.73 

—20.0 

-0  3I  58.3 

+0.66 

1.477  I163 

1.463  2254 

1.462  9684 

12     119     041. 1 

ax  .73 

19.9 

0  3I  53.0 

0.66 

1.477  1198 

1.462  7844 

1.462  6745 

^    "9   334.9 

ai.73 

19.9 

0  31  47.8 

0.66 

1.477  1234 

1.462  6396 

1.462  6798 

28    119    6  28.7 

ai.73 

19.8 

021  42.5 

0.66 

1.477  1269 

1.462  7942 

1.462  9818 

l^tb.   5    119   9  22.5 

ai.73 

19.7 

021  37.3 

0.66 

1.477  1304 

1.463  2417 

1-463  5725 

13   119  12  16.3 

ax. 73 

-19.6 

-0  21  32.0 

+0.66 

1-477  1340 

1-463  9723 

1.4644386 

«i   119  15  10. 1 

ax. 73 

19.6 

0  21  26.7 

0.66 

1-477  1375 

1.464  9685 

1-465  5585 

fc.  I   119 18   3.9 

ax. 73 

19-5 

0  21  21.5 

0.66 

1.477  1411 

1 .466  2050 

1 .466  9043 

9   119  20  57.7 

ax. 73 

19.4 

0  21   16.2 

0.66 

1.477  1447 

1.467  6525 

1.4684459 

»7   1192351.6 

ax. 73 

19.3 

0  21   10.9 

0.66 

1.477  1482 

1.469  2799 

1.470  1499 

as 

m 

119  26  45.4 

ax. 73 

-19.2 

-0  21      5.6 

+0.66 

1.477  1518 

1. 47 1  0509 

1. 471  9780 

Apr.  2 

119  29  39.2 

ax. 73 

19.3 

0  21      0.4 

0.66 

1-477  I5S4 

1.472  9267 

1.473  8924 

10 

"932330 

ax  .73 

19.I 

0  20  55.1 

0.66 

1.477  1590 

1.4748705 

1.475  8563 

18 

119  35  26.8 

ax  .73 

19.0 

0  20  49.8 

0.66 

1.477  1626 

1.4768447 

1.477  83 1 1 

26 

119  38  20.6 

ax  .73 

19.0 

0  20  44.6 

0.66 

1.477  1^2 

1.478  8107 

1.4797793 

Miy    4 

119  41  14-4 

ax  .73 

-18.9 

-0  20  39.3 

+0.66 

1.477  1698 

1-4807330 

1. 481  6679 

12 

119  44    8.3 

ax  .73 

18.8 

0  20  34.0 

0.66 

1-477  1734 

1.482  5800 

1.483  4653 

20 

11947    2.0 

ax  .73 

18.7 

0  20  28.7 

C.66 

1.477  1771 

1.484  3199 

1.485  1403 

28 

r 

"9  49  55-8 

ax  .73 

18.6 

0  20  23.4 

C.66 

1.477  1807 

1.485  9234 

1.4866667 

fnnc  5 

"9  52  49-6 

ax. 73 

18.6 

0  20  18.2 

0.66 

1.477  1844 

1.4873673 

1.488  0225 

13 

"9  55  43-5 

ax. 73 

-18.5 

-0  20  12.9 

+0.66 

1.477  1880 

1.488  6297 

1.489  1863 

21 

"9  58  37-3 

ax. 73 

18.4 

0  20     7.6 

0.66 

1.477  1917 

1.4896903 

1.490  1401 

29 
nly    7 

J20     1  31. 1 

ax. 73 

18.3 

0  20     2.3 

0.66 

1.477  1953 

1.4905344 

1.490  8719 

120    424.9 

ax. 73 

18.3 

0  19  57.0 

0.66 

1.477  1990 

I.491  1512 

I.491  3710 

15 

120     7  18.7 

ax. 73 

Z8.3 

0  19  51.8 

0.66 

1.477  2027 

I -49 1  5303 

1. 49 1  6286 

23 

120  10  12.5 

ax. 73 

-18. 1 

-0  19  46.5 

+0.66 

1.477  2064 

1. 491  6656 

1. 491  6415 

31 

120  13     6.4 

ax. 73 

18.0 

0  19  41.2 

0.66 

1.477  2101 

1. 491  5564 

I.491  4103 

^.   8 

120  16     0.2 

ax. 73 

17.9 

01935-9 

0.66 

1.477  2138 

1.491  2035 

1.4909363 

16 

120  18  54.0 

ax. 73 

17.9 

0  19  30.6 

0.66 

1.477  2175 

1.4906097 

1.490  2251 

24 

120  21  47.8 

ax.  73 

17.8 

0  19  25.3 

0.66 

1.477  2212 

1.489  7840 

1.489  2880 

ept.  I 

120  24  41.6 

ax. 73 

-17-7 

-0  19  30.0 

+0.66 

1.477  2249 

1.488  7385 

1.488  1374 

9 

^'0  27  35.5 

ax. 73 

17.6 

0  19  14.8 

0.66 

1.477  2286 

1.487  4867 

1.486  7889 

17 

120  30  29.3 

ax. 73 

17.6- 

019    95 

0.66 

1.477  2324 

1.4860468 

1.485  2636 

25 

^203323.1 

ax  .73 

17.5 

0  19    4.2 

0.66 

1.477  2361 

1.484  4423 

1.483  5860 

let.    3 

"0  36  16.9 

ax  .73 

17-4 

0  18  58.9 

0.66 

1-477  2398 

1.482  6980 

I.481  7818 

II 

'20  39  10.8 

ax. 73 

-"I7-3 

-0  18  53.6 

+0.66 

1.477  2436 

1.480  8415 

1.479  8815 

19 

"042     4.6 

ax. 73 

17.^ 

0  18  48.3 

0.66 

1.477  2473 

1.4789063 

1.477  9202 

27 
lov.  4 

^20  44  58.4 

ax. 73 

17.3 

0  18  43.0 

0.66 

1.477  2510 

1.476  9276 

1.475  9328 

"04752.3 

ax. 73 

17.1 

01837-7 

0.66 

1.477  2548 

1.4749405 

1-473  9559 

12 

'20  5046.1 

ax. 73 

17.0 

0  18  32.4 

0.66 

1.477  2585 

1.472  9843 

1.472  0308 

20 

38 

tec.   6 

^^°  53  39-9 

ax. 73 

—16.9 

-0  18  27.1 

+0.66 

1.477  2623 

1.47 1  1002 

1.470  1971 

'20  56  33.8 

ax. 73 

16.8 

0  18  21.8 

0.66 

1.477  2660 

1.4693263 

1.468  4924 

"0  59  27.6 

ax. 73 

16.8 

0  18  16.5 

0.66 

1,477  2698 

1.467  7003 

1.466  9547 

14 

'21    221.4 

ax. 73 

16.7 

0  18  II. 2 

0.66 

1.477  2735 

1.466  2601 

1.4656203 

23 

"'    5  15.3 

ai.73 

16.6 

018    5.9 

0.66 

1.477  2773 

1.465  0387 

1.464  5185 

30 

.0 

^21    8   9.1 

ax. 73 

-16.5 

-0  18    0.6 

•fo.66 

1.477  ^^"^"^ 
\  1.477  ^W 

W.^ti•>,^'\^^ 

3«»«"ii  3.0) 

ax.73      1 

-j(5.5    1 

-0  17  55-3 

+0.66 

«A^A^'5»^^'^ 

[Bph  15] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


--                      'Reduc 

^  1^ 

Reduc 

1 

X 

to 

Y 

to 
Mom 

z 

Date. 

TraeBquincK. 

Eq'xoi 
JaiLo. 

True  B<iniiiaK. 

Eq'xd 
Jan-o. 

Ttne  BqnlsuK. 

Noon. 

Miimighi. 

Noom. 

Noon. 

Midmighi. 

Noon. 

Noom. 

Midnvht. 

Jan.    I 

+0.1708904  +0.179  4931 

-429 

-0.888  2779 

-0.8868457 

-206 

-0.385  3545 

-0.384  7334 

2 

0.188  0821 

0.1966565 

436 

0.8853447 

0.883  7753 

ai4 

0.3840826 

0.383  4020 

3 

0.2052158 

0.2137593 

443 

0.882  1374 

0.8804312 

223 

0.382  6918 

0.381  9519 

4 

0.222  2865 

0.2307967 

450 

0.8786567 

0.8768140 

23a 

0.381 1824 

0.3803833 

5 

0.239  2892 

0.247  7635 

457 

0.8749032 

0.872  9245 

241 

0.379  5547 

0.3786967 

6 

+0.2562189 

+0.2646548 

-464 

-0.8708780 

-0.868  7639 

-250 

-0.377  8092 

-0.376  8924 

7 

0.273  0706 

0.281  4655 

471 

0.866  5822 

0.8643331 

259 

0.375  9463 

0.374  9709 

8 

0.2898389 

0.298  1902 

477 

0.862  0167 

0.8596331 

268 

0.373  9662 

0.3729324 

9 

0.3065187 

0.3148238 

483 

0.857  1825 

0.8546651 

278 

0.3718695 

0.3707775 

lO 

0.323  1047 

0.331  3608 

489 

0.852  0810 

0.8494303 

288 

0.369  6566 

0.368  5068 

II 

+0.339  5914 

+0.347  7958 

-495 

-0.8467133 

-0.843  9301 

-298 

-0.367  3281 

-0.366  1207 

12 

0.355  9734 

0.364  1235 

500 

0.841  0809 

0.838  1659 

308 

0.364  8846 

0.363  6199 

13 

0.372  2454 

0.3803384 

505 

0.835  1853 

0.832  1394 

318 

0.362  3268 

0.361  0052 

14 

0.388  4019 

0.3964351 

509 

0.8290285 

0.8258527 

329 

0.3596554 

0.3582774 

15 

0.4044373 

0.412  4079 

513 

0.822  6123 

0.8193076 

340 

0.3568713 

0.355  4373 

i6 

+0.420  3463 

+0.428  2518 

-517 

-0.8159388 

-0.812  5064 

-351 

-0-353  9755 

-0.3524861 

17 

0.436  1^37 

0.443  9614 

520 

0.809  0105 

0.8054515 

362 

0.3509692 

0.3494249 

i8 

0.451  7642 

0.4595315 

523 

0.801  8297 

0.798  1455 

373 

0.347  8534 

0.346  2548 

19 

0.467  2627 

0.4749573 

526 

0.7943991 

0.7905910 

384 

0.344  6292 

0.342  9769 

ao 

0.482  6146 

0.4902343 

528 

0.7867215 

0.782  7909 

395 

0.341  2979 

0.339  5924 

21 

+0.497  8151 

+0.5053572 

-530 

-0.7787995 

-0.7747477 

-406 

-0.337  8606 

-0.336  1027 

22 

0.5128597 

0.5203220 

532 

0.7706358 

0.7664643 

418 

0.3343187 

0.332  5088^ 

23 

0.527  7435 

0.5351238 

533 

0.762  2334 

0.7579436 

430 

0.3306732 

0.3288120 

24 

0.542  4622 

0.5497585 

534 

0.753  5952 

0.749  1886 

442 

0.3269255 

0.3250138 

25 

0.557  01 19 

0.5642219 

534 

0.7447242 

0.7402023 

454 

0.3230771 

0.321 1 1 54 

26 

+0.5713880 

+0.5785097 

-534 

-0.7356233 

-0.7309876 

-466 

-0.319  1290 

-0.317  1 180 

27 

0.585  5864 

0.5926178 

534 

0.7262956 

0.721  5477 

478 

0.3150827 

0.313  0231 

28 

0.5996032 

0.606  5422 

533 

0.7167442 

0.7118856 

490 

0.3109395 

0.3088320 

29 

0.613  4343 

0.6202791 

532 

0.7069722 

0.702  0044 

502 

0.306  7007 

0.304  5459 

30 

0.627  0761 

0.633  8247 

530 

0.696  9826 

0.691  9071 

514 

0.302  3676 

0.300 1661 

31 

+0.6405245  +0.647  1750 

-528 

-0.686  7784 

-0.681  5969 

-526 

-0.297  9416 

-0.2956941 

Feb.  I 

0.6537757    0.6603264 

526 

0.676  3629 

0.6710768 

538 

0.293  4238 

0.291 1309 

2 

0.666  8264 

0.673  2753 

523 

0.665  7390 

0.6603498 

550 

0.2888155 

0.2864779 

3 

0.679  6725 

0.6860177 

520 

0.6549097 

0.649  4190 

561 

0.284  1 182 

0.281  7365 

4 

0.6923103 

0.698  5498 

516 

0.643  8782 

0.638  2876 

572 

0.2793331 

0.2769080 

5 

+0.7047358+0.7108679 

-5" 

-0.632  6477 

-0.6269587 

-584 

-0.2744615 

-0.271 9938 

6 

0.7169455    0.7229683 

508 

0.621 2211 

0.6154355 

596 

0.269  5049 

0.266  9950 

7 

0.7289354    0.7348467 

503 

0.6096021 

0.603  7214 

607 

0.264  4644 

0.261  9132 

8 

0.7407015 

0.7464995 

498 

0.597  7939 

0.591  8200 

618 

0.2593416 

0.256  7499 

9 

0.752  2401 

0.757  9229 

493 

0.5858001 

0.5797348 

629 

0.254  1383 

0.251  5068 

10 

+0.763  5473 

+0.769  1 129 

-487 

-0.573  6244 

-0.5674695 

-640 

-0.2488558 

-0.346  1854 

II 

0.7746192 

0.7800659 

481 

0.561  2705 

0.5550280 

651 

0.243  4959 

0.2407875 

12 

0.7854524 

07907783 

474 

0.5487425 

0.5424145 

662 

0.2380604 

0.2353148. 

13 

0.7960432 

0.801  2466 

467 

0.5360444 

0.5296329 

673 

0.232  5509 

0.2297691 

14 

0.8063881 

0.81 1  4673 

460 

0.523  1804 

0.5166876 

683 

0.2269695 

0.224 1524 

15 

+0.816  4839  +0.821 4374 

-4S» 

-0.510  1549 

-0.503  5830 

-693 

-0.221 3180 

-0.2184666 

16 

+0.8263275  +0.831 1539 

-444 

-0.4969724  -0.4903236 

-703 

-0.215  5984 

-o.aia  7137 

lEph 

15\ 
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IMc 


Beb.x6 

17 
18 

30 

31 
38 

»3 
H 


X 

True  Bquizun. 


Kotm. 


Midnight. 


fO.8263275 +0.831  1539 
0.8359161  0.8406138 
0.845  2468  0.849  8147 
0.8543172  0.8587540 
0.863  1247     0.867  4291 

fO.871  6669+0.875  8379 


26 
3S 

Ifar.  I 


/ 

8 

9 
10 

II 

13 


13 

16 
17 


19 

30 
31 
32 

23 

*5 

36 


29 
30 


0.879  94'^ 
0.887  947^ 
0.895  681 1 
0.903  141 6 

fo.9103270 

0.9172357 
0.923  8662 

0.9302167 

0.936  2859 

3[H>.942  0725 
0.947  5748 
0.952  7912 

0-957  7203 
0.962  3603 

+0.966  7098 

0-9707675 

0-9745318 
0.9780013 

0.981 1749 

fo.9840517 
0.986  6309 
0.988  91 1 7 
0.9908934 

0992  5759 
i8|fo.993  9590 
0.9950427 
0.9958269 
0.996  3 1 19 
0.996  4981 

f 0.996  3860 
^•9959762 
0.995  2694 
0.994  2664 
0.992  9680 

'^^0.991 3752 
0.9894889 
0-9873103 
0.9848404 
0.9820801 

"^0.979  0302 
3^-0.9756^17 


0.883  9783 
0.891 8482 
0.899  4456 
0.906  7688 

+0.913  8i6o 
0.920  5858 
0.9270765 
0.933  2865 
0.9392146 

+0.9448593 
0.9502188 
0.955  2918 
0.9600765 
0.9645714 

+0.968  7752 
0.972  6864 

0.976303s 
0.9796251 

0.982  6505 

+0.9853785 
0.987  8086 
0.989  9399 
0.991  7721 

0.993  3049 

+0.994  5383 
0.9954722 

0.996  1068 

0.9964423 

0.9964793 

+0.9962183 

0.995  6599 
0.994  8049 

0.993  6541 
0.992  2083 

+0.9904687  +122 
0.9884361  140 
0.986  1 1 17  159 
0.9834965  178 
0.980  5913     197 

+0.9773970  +216 
+0.973  9x45  +235 


Reduc 
to 

Mean 
Eq'xof 

JaiLo. 

Noon. 


-444 

435 
426 

417 
408 

-398 
388 

377 
366 

355 

-344 
332 
320 

307 
294 

-281 
268 

254 
240 

226 

—212 
197 
182 
167 
152 

-137 
121 

105 

89 

72 

-  55 
38 
21 

-  3 
+  14 

+  32 

50 

68 

86 

104 


—0.496  9724 
0.483  6373 
0.470 1 541 

0.4565271 
0.442  761 1 

-0.428  8605 


-0.3574963,-0.3502027 


Y 

True  Equinox. 


Noon. 


Midnight. 


-0.4903236 
0.4769139 

0.4633583 
0.4496612 

0.4358273 

—0.421  8611 


Reduc 

to 
Mean 

Eq'x  of 
Jan.o. 


Noon. 


0.414  8298;    0.407  7671 


0.4006735 
0.386  3962 
0.372  0023 


0.393  5497 
0.3792135 
0.364  7630 


0.3428827 
0.328  1658 

0.313  350Q 
0.2984396 


0.335  5369 
0.3207700 

o.  S05  9064 

0.2909503 


-0.283  4388  -0.275  9058 
0.2683517  0.2607772 
0.253  1828  0.245  5689 
0.2379362    0.2302852 


0.222  6164 


0.2149305 


-0.207  2279  -0.199  5093 


0.1917752 
0.1762630 
0.160  6961 
0.1450794 


0.1840262 
0.168  4861 
0.1528938 

0.1372539 


—0.1294179—0.121  5719 


0.1137165 
0.097  9802 
0.082  2142 
0.066  4236 


0.1058524 
0.090 1006 
0.0743217 
0.058  5206 


-0.0506133  —0.042  7024 
0.0347885  0.0268722 
0.018  9541  —o. 01 1  0348 
—0.003  1150+0.0048048 
+0.0127239    0.0206417 

+0.028  5577  +0.0364712 


0.0443816 
0.060  1910 


0.052  2884 
0.0680887 


0.0759810    0.0838674 
0.091  7472    0.099  6199 

+0. 107  4850  +0. 115  3420 
0.123  1902    0.13 1  0291 


0.1388583 
0.154  4851 
0.1700664 


0.146  6771 
0.162  2817 
0.1778387 


+0.185  5980+0.193  3439 
+0.201  0758  +0.208  7931 

fKph  15J 


■703 

713 

723 

733 
742 

•751 
760 

769 
778 
787 

•795 
803 

811 

819 

826 

840 
847 

854 
860 

-806 
872 
878 
883 
888 

■893 

897 
901 

905 
909 

-912 

915 
918 

921 
923 

■925 
926 

927 

928 

929 

■929 
929 

929 

929 

929 

-928 
-927 


z 

True  Equinox. 


Reduc 

to 

Mean 

Eq'xol 

Jan.o. 


Noon. 


-0.2155984 
0.2098127 
0.203  9629 
0.1980507 
o.  192  0784 

—0.1860479 
0.179  961 1 
0.1738200 


Midnight.     \  Noon, 


—0.212  7137  —  80 
0.20689571  90 
0.201 0144  100 
0.195  0719  IIO 

0.1890703.  120 

'— o.  183  01 14I  — 130 

0.1768972'     141 


0.170729 


151 


0.1676265'    0.164  5107;      161 
O.1613825     0.15824221      171 

-0.1550900— O.151  9261  —181 


0.1487509 
0.1423670 
0.1359402 
0.1294723 

—0.122  9651 

O.I  16  4205 

0.1098402 
0.103  2260 
0.096  5799 

-0.089  9038 
0.083  1997 
0.076  4696 
0.0697156 
0.062  9399 

—0.056  1448 
0.0493324 
0.042  5049 
0.0356646 
0.028  8136 

-0.0219543 
0.0150887 
0.0082192 

-o.ooi  3478 

-1-0.005  5234 

+0.012  3922 
0.0192567 
0.026  1 147 
0.032  9642 

0.039  8034 


0.060  2395 

0.067  0184 

0.073  7776 


0.1455646    191 
0.1391589^   201 

0.13271131      211 
0.1262235       221 

—O.I  19  6974  —231 

0.113  1347  241 

0.1065372  251 

0.099  9068  261 

0.093  2455  271 

-0.086  5551  —281 
0.0798378   291 

o  073  0954    300 

0.066  3303       309 
0.0595446      319 

-0.052  7406  —328 
0.045  9204  337 
0.039  0862  346 
0.032  2403  355 
0.0253849       364 

-0.018  5221   -373 

O.OII6543       382 

—0.004  7836      390 

+0.002  0880      398 

0.008  9582       406 

+0.015  8251   -414 

0.022  6866  422 

0.029  5406  430 

0.0363852  438 

0.0432185  446 

-454 
461 

468 

475 
482 

-489 


+0.046  6302  +0.050  0384 
0.0534429    0.0568433 


0.0636313 
0.070  4006 
0.077  ^492 


+0.080  5153+0.083  8756 
+0.0&7  i2<y)  -Vo.oyi  Vll^ ""  ^'^ 
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Date 


X 

True  Equinox. 


Noon. 


Midnight. 


Apr.  I  +0.9820801 

2  0.979  ®3®^ 

3  0-9756917 

4  o.9>2  0654 

5  0.968 1522 

6  +0.9639533 

7  0.959  4695 

8  0.9547021 

9  0.9496524 

10  0.9443218 

11  +0.938  7 12 1 

12  0.9328251 

13  0.9266627 

14  0.920  2269 

15  0-913  5200 

16  +0.9065443 

17  0.8993024 

18  0.891 7969 

19  0.8840304 

20  0.8760057 

21  +0.8677257 

22  0.859 1932 

23  0.850  411 1 

24  0.841 3827 

25  0.832  1 112 

26  +0.822  5997 

27  0.812  8510 

28  0.802  8683 

29  0.792  6547 

30  0.782  2130 

May    I  +0.771  5460 

2  0.7606565 

3  0.7495476 

4  0.7382222 

5  0.7266833 

6  +0.7149338 

7  0.7029770 

8  0.6908165 

9  0.6784558 

10  0.665  8985 

11  +0.6531484 

12  0.640  2094 

13  0.627  0855 

14  0.613  7808 

15  0.6002994 

16  +0.5866456 


+0.980  5913 
0.977  3970 

0.9739145 
0.970 1446 

0.966  0884 

+0.961  7469 
0.957  ^2^2 
0.9522125 
0.9470221 
0-941  5517 

+0-9358031 
0.929  7782 
0.923  4788 
0.9169072 
0.9100655 

+0.902  9565 
0.895  5824 
0.887  9461 
0.880  0501 
0.871 8974 

+0.863  4908 
0.8548331 


Reduc 

to 

Mean 

Eq'x  of 

Jan.o. 


Noon. 


+  197 
216 

235 
254 
274 

+  293 

333 
353 
373 

+  393 
413 
433 
453 
474 

+  494 

514 
535 
556 

577 

+  597 
618 


0.845  9274  639 
0.8367771  660 
0.827  3853      681 

+0.817  7548  +  702 
0.807  8887  723 
0.797  7902  744 
0.787  4622  765 
0.7769075      786 

+0.766  1289  +  807 
0.755 1293  828 
0.743  91 18      849 

0.7324793  ^70 
0.7208347      890 

+0.708  9811 
0.696  9220 
0.684  6609 
0.672  2015 

0.659  5473 
+0.646  7023 
0.633  6703 
0.6204555 
0.607  0619 
0-5934938 


+0.579  7554 
•K>.56585i2 


+  911 
932 

953 
974 
994 

+1015 
1036 
1056 
1076 
1096 

+11 16 
+1136 


Y 

True  Equinox. 


Reduc 
to 

Mean 
Eq'xo 

Jan.o. 


Noon. 


+0.1700664 
0.1855980 
0.201  0758 

0.2164954 
0.231  8526 

+0.247  1429 
0.2623617 
0.277  5044 
0.292  5667 

0.307  5438 
+0.322  4311 
0.337  2240 
0.351  9180 
0.366  5084 
0.380  9909 

+0.395  3611 
0.409  6146 

0.423  7474 

0.4377551 
0.451  6337 

+0.465  3792 
0.478  9879 
0.492  4559 

0.505  7795 
0.5189551 

+0.531  9794 
0.5448491 


0.727  1063 
0.7368523 
0.7463863 


Midnight. 


Noon. 


+0.1778387   -929 

0.1933439  928 

0.2087931  927 

0.224 1821  926 

0.239  5064  925 

+0.2547615,-923 

0.2699428  921 

0.285  0459  919 

0.3000662'  917 
0.3149990'     914 

+0.329  8396 

0.344  5837 
0.359  2264 

0.373  7634 
0.388  1903 


+0.402  5027 
0.4166964 

0.4307671 
0.4447108 

0.458  5233 
+0.472  2009 

0.485  7397 
0.499  1360 
0.5123860 
0.525  4864 

+0.5384338 
0.551  2250 


0.5575610    0.5638568 


0.570  1119 
0.582  4986 

+0.5947180 
0.606  7669 
0.618  6422 
0.6303405 
0.641  8584 

+0.653  1924 
0.6643394 

0.675  2959 
0.686  0584 

0.6966239 

+0.7069892 
0.717  1510    0.722  1546 


0.5763260 
0.5886294 

+0.600  7640 
0.612  7265 
0.6245137 
0.636  1222 
0.647  5486 

+0.658  7895 
0.6698417 
0.680  7016 
0.691  3660 
0.701  8318 

+0.7120957 


0.7320056 


0.741 6460     644 


0.751  0729 


+0.7557054  +0.7602835 
+0.764  8070  +0.769  2755 

IBphtsl 


-9" 
908 

904 
900 

895 

-890 
885 
880 

875 
869 

-863 

857 
851 
844 
837 

-830 
822 
814 
806 

797 
-788 

779 
769 
759 
749 

-739 
728 

717 
706 

694 

-682 
670 

657 


631 

-617 
-603 


Z 

True  Equinox. 


Noon. 


+0.073  7776 
0.0805153 
0.087  2299 

0.093  9195 
o.  100  5821 

+0.107  2158 
O.I  13  8186 
0.1203886 
0.1269236 

0.133  4217 

+0.1398809 
0.146  2991 
0.1526742 

0.1590043 

0.165  2874 
+0.I7I  5216 

0.177  7051 
0.183  8361 
0.189  9127 

0.1959332 

+0.201 8958 
0.207  7990 
0.213  6410 
0.2194203 

0.225 1355 


Midn 


+0.230  7850 

+0.233 

0.2363676 

0.239 

0.241 8818 

0.244 

0.247  3264 

0.250 

0.2526999 

0.255 

+0.2580010 

+0.260 

0.263  2283 

0.265 

0.2683803 

0.270 

0.2734557 

0.275 

0.2784530 

0.280 

+0.283  3706 

+0.285 

0.288  2069 

0.290 

0.292  9605 

0.295 

0.297  6301 

0.299 

0.3022142 

0.304 

+0.306  7 1 12 

+0.308 

0.3II  II99 

0.313 

0.3154388 

0.317 

0.3196668 

0.321 

0.323  8027 

0.325 

+0327  8451 

+0.329 

+0-33I 7931 

+0-333 

+0.077 

0.083 

0.090 

0.097 
0.103 

+O.H0 

0.II7 

0.123 
0.130 
0.136 

+0.143 
0.149 

0.155 

0.162 

0.168 
+0.174 

0.180 

0.186 

0.192 
0.198 

+0.204 
0.210 
0.216 
0.222 
0.227 
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Ditc 


X 

True  EQuinoK. 


21 

n 

H 

n 

38 

31 


2 

3 
4 
5 
6 

7 
8 

9 
zo 

IZ 
Z2 

13 
14 
IS 
z6 

17 
z8 

19 


A' 


Hqrz?  40.5728238 
z8  0.5588382 
Z9   0.544  693  z 

05303931 
0-5159427 

+0.50Z3465 
0.4866088 
047 z  734Z 
0.4567267 
0.44Z  59Z0 

40.426  33Z3 
0.410  95z6 

0.3954561 
0.3798488 

0-3641335 
Jine  z  40.348 3Z42 

0.332  3954 
0.3Z638Z2 
0.3002758 
0.2840838 

'H).2678o98 
0.251 4585 

02350346 
0.2Z85428 
0.20Z  988Z 

'*^-^853756 
O.Z687IOO 
0.Z519964 

<*• '352399 
<>-'i84455 
+0.10Z  6z89 
0.084  763X 
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0.89599x3 

245 

0.388  3663 

0.388  6884 

389 

i6 

-0.1 13  0307 

-0.103  3404 

-2873 

-0.896  8952 

-0.897  7398 

+  199 

-0.3890804 

-0.389  4424 

+369 

>7 

0.0946424 

0.085  9373 

2886 

0.8984948 

0.899  X903 

153 

0.389  7742 

0.3900759 

349 

i8 

0.077  2258 

0.068  5085 

2899 

0.8998x61 

0.9003723 

107 

0.3903474 

0.390  5888 

329 

19 

0.0597861 

0.051  0592 

3912 

0.900  8589 

0.90X  2758 

60 

0.390  7999 

0.3909809 

309 

30 

0.0423285 

0.033  5945 

2924 

0.90X  6229 

0.90x9002 

+    13 

0.39X  X3x6 

0.391  3531 

288 

91 

-0.024  858d 

-0.016  1 196 

-2935 

-0.902  X078 

-0.902  2456 

-    34 

-0-391 3423 

-0.391  4033 

+267 

13 

"^•0073799 

40.00Z  3604 

2945 

0.9023x36 

0.90231x7 

82 

0.391 4321 

0.39X  43x6 

246 

^3 

"♦^•oio  1006^ 

0.018  8402 

2954 

0.9022400 

0.9020984 

130 

0.39X  4008 

0.391  3396 

335 

^4 

0.037  5786 

0.0363x51 

2962 

0.90x8869 

0.90X  6056 

178 

0.39X  2482 

0.39X  X365 

304 

as 

0-0450490 

0.053  7797 

2969 

0.90X  2544 

0.9008334 

227 

0.3909745 

0.390  7922 

X83 

86 

•^.063  5065 

+0.07X  2287 

-2976 

-0.9003425 

-0.899  78x8 

-  276 

-0.390  5795 

-0-3903366 

•»-x6o 

a7 

<>0799457 

0.088  6568 

398X 

0.899 1512 

0.8984508 

325 

0.3900633 

0.389  7597 

138 

s8 

<>09736is 

0.1060590 

2985 

0.897  6807 

0.896  8407 

374 

0.389  4258 

0.389  06x6 

X16 

«9 

0.1147487 

0.X234298 

2988 

0.89593x0 

0.89495x5 

423 

0.388  667  X 

0.3883423 

94 

30 

0.133 1018 

0.1407639 

299X 

0.893  9023 

0.892  7834 

473 

0.387  7872 

0.387  3019 

72 

31 

+0.149  4154 

+0.X580557 

-2993 

-0.891  5948 

-0.8903366 

-523 

-0.386  7863 

-0.386  2405 

+  49 

32 

^.1666840 

+0.1752997 

-2994 

-0.8890088 

-0.887  6xx5 

-  573 

-0.3856644 

-o.^&^o5i%\ 

l-v  ^•\ 

fBphxs] 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


«rofl 

APRIL. 

Day  of 
Month. 

MAY. 

Day  of 
Month. 

JUNE. 

TkneliOOf. 

I««tittide. 

Tmel/mg. 

Latitude. 

TraeLong. 

Lfttittide. 

•      »      ## 

•     t      tt 

•       in 

•     t      tt 

•      /      ## 

•      *      ft 

I.O 

ao8  14  43.7 

-4  Zl  28.9 

X.O 

247    12    22.5 

-4  52    3-0 

1.0 

300    6  20.6 

-I  42  54.3 

»-5 

ai5  43  37.6 

4  49  31.7 

X.5 

254  44  54.7 

4  39  55.2 

X.5 

307    8    7.Z 

z    7    8.0 

t^ 

223  19  31.5 

5    036.9 

2.0 

262  Z3    3.3 

4  23     5.5 
4    2     z.d 

2.0 

314    2  37.6 

-0  30  56.7 

«-5 

230  40  175 

5    633.2 

2.5 

269  35  53-5 

2.5 

320  49  59-8 

-^o    5    5.7 

3-0 

a38    5  53- I 

5    7  17.8 

3.0 

276  52  43.8 

3  37  X6.4 

30 

327  30  29.8 

0  40  28.8 

3-5 

345  28  23.2 

-5    2  55.5 

3-5 

284    3    6.4 

-3    9  24- X 

3.5 

334    4305 

+z  Z4  45.9 

4.0 

252  47    X.6 
200     Z  12. 0 

4  SI  38.2 

4.0 

29X    6  46.2 

2  39    z.o 

4.0 

340  32  29.8 

X  47  33-9 

4-S 

4  39  43.9 

4.5 

298    3  39-7 

2    6  42.9 

4.5 

346  54  58.9 

2  18  33.8 

5-0 

267  zo  27.9 

4  2Z  35.4 

5.0 

304  53  53.3 

X  33    4.3 

5.0 

353  X2  30.8 

2  47  25.5 

S-S 

274  Z4  32.9 

3  59  38.9 

5.5 

3ZZ  37  4X.6 

0  58  37.9 

5.5 

359  25  39-6 

3  X3  57.5 

6a 

s8z  13  Z9.7 

-3  34  23.Z 

6.0 

318  Z5  25.3 

-0  23  54.2 

6.0 

5  34  59.x 

+3  37  56.5 

^5 

288    6  4B.8 

3    6  z8.o 

6.5 

324  47  29.7 

+0  zo  38.8 

6.5 

zz  4Z     2.4 

3  59  X2.Z 

P 

«94  55    7.0 

2  35  54.3 

7.0 

331  Z4  22.6 

0  44  35-6 

7.0 

Z7  44  20.9 

4  X7  35.5 

." 

30Z  38  26.4 

2    3  42.5 

7-5 

337  36  33.^ 

X  17  33.0 

7-5 

23  45  24.0 

4  32  59-2 

U 

308  Z7    2.6 

Z   30   Z2.4 

8.0 

343  54  32.5 

z  49  zo.z 

8.0 

29  44  39.0 

4  45  X7.2 

^S 

3Z4  5z  Z3.7 

^  55  53.2 

8.5 

350    8  48.6 

+2   X9     8.0 

8.5 

35  42  30.8 

+4  54  24.9 

9-0 

32Z  2Z  z8.8 

-0  2Z    Z2.7 

9.0 

356  Z9  49.6 

2  47    9.6 

9.0 

4Z  39  22.0 

5    0  z8.8 

9-5 

3«7  47  37.5 

+0  Z3  22.4 

9-5 

2  28    Z.4 

3  Z2  59.6 

9-5 

47  35  32.5 

5    2  56.7 

10.0 

334  10  28.7 

0  47  26.8 

zo.o 

8  33  47-9 

3  36  24.4 

zo.o 

53  3x  20.1 

5    2  17.9 

10.5 

340  30  Z0.2 

z  20  36.6 

10.5 

Z4  37  30.4 

3  57  X2.0 

lo-s 

59  27    0.5 

4  58  23.0 

UjO 

346  46  585 

+z  52  29.7 

ZI.O 

20  39  27.8 

+4    Z5    Z2.0 

II.O 

65  22  47.8 

+4  51  141 

II.S 

353    X    8x 

2  22  45.5 

XX.5 

26  39  56.7 

4  30  Z5.5 

XI.5 

7z  z8  54.8 

4  40  55.0 

UJO 

359  xa  519 

2  5x    5x 

Z2.0 

32  39  "7 

4  42  15-4 

Z2.0 

77  X5  33.0 

4  27  31.0 

U.S 

5  22   2Z.2 

3  17  "5 

X2.5 

38  37  255 

4  51     6.Z 

X2.5 

83  X2  53.7 

4  zi     9.Z 

13* 

XI  29  45-9 

3  40  49.4 

X3.0 

44  34  49.3 

4  56  43.7 

X30 

89  zz    8.1 

3  5x  57.9 

13.5 

Z7  35  Z4.8 

+4    X  45-9 

X3.5 

50  31  ZZ-^ 

+4  59    6.0 

X3.5 

95  10  27.5 

+3  30    7.8 

J4.0 

23  38  56:  X 

4  19  49-9 

Z4.0 

56  27  48.3 

4  58  12.5 

Z4.O 

zoz  iz    4.2 

3     5  50.7 

HS 

29  40  57-7 

4  34  52.3 

145 

62  23  43.3 

4  54    4.4 

14.5 

107  Z3  ZZ.8 

2  39  20.  z 

15.0 

35  41  27.9 

4  46  46.Z 

X5.0 

68  X9  29.2 

4  46  44.6 

15.0 

"3  17     5.3 

2  zo  51.0 

'55 

41  40  35-7 

4  55  26.5 

X5-5 

74  15  17.7 

4  36  17-5 

X5.5 

119  23     1.5 

z  40  39-8 

16.0 

47  38  31-4 

+5    0  50.3 

z6.o 

80  zz  2Z.7 

■i-4  22  49.1 

16.0 

Z25  31  Z9.0 

+1    9    4.4 

X6.5 

53  35  26.9 

5    2  56.2 

Z6.5 

86    7  56.2 

4    6  26.7 

Z6.5 

Z3Z  42  18.5 

0  36  24.0 

17^ 

59  31  36.0 

5    X  44.6 

Z7.0 

92     5  X8.4 

3  47  19. X 

Z7.O 

137  56  22.5 

+0    2  59.Z 

V 

65  27  150 

4  57  X7.4 

X7.5 

98    3  48.0 

3  25  36.4 

17.5 

144  13  55-2 

-0  30  48.4 

18.0 

7z  22  42.7 

4  49  37-8 

18.0 

X04    3  47.3 

3     X  29.7 

18.0 

Z50  35  22.1 

X     4  35.5 

18.5 

77  z8  20.8 

+4  38  50.2 

Z8.5 

zzo    5  4Z.Z 

+2  35  XI. 5 

18.5 

X57     X    9.3 

-I  37  57-7 

19.0 

83  X4  33-6 

4  25    0.3 

Z9.0 

116    9  57. z 

2    6  55-5 

Z9.O 

163  3z  42.7 

2  zo  29.1 

^'S 

89  zz  48.2 

4    8  Z4.8 

X9.5 

Z22    Z7      5.2 

X  36  56.7 

X9-5 

170    7  27.3 

2  4Z  42.8 

10.0 

95  zo  34.4 

3  48  41.2 

20.0 

128   27    37.5 

X     5  3I-6 

20.0 

176  48  45-7 

3  II  10.8 

las 

zoz  zz  24.5 

3  26  28.  z 

20.5 

Z34  43      7.6 

+0  32  58.0 

20.5 

183  35  57-2 

3  38  23.8 

31.0 

X07  Z4  52.9 

+3     X  45-4 

21.0 

Z4X     z     9.9 

-0    0  24.4 

2Z.O 

190  29  Z5.9 

-4    2  52.2 

"5 

"3  21  35-7 

2  34  44.3 

21.5 

Z47  25  Z8.9 

0  34  138 

21.5 

Z97  28  49.  z 

4  24    6.4 

aa.o 

119  32    9.9 

2    5  37.4 

22.0 

X53  55    8.0 

z    8    6.6 

22.0 

204  34  36.2 

4  41  37.4 

22.5 

125  47  Z2.9 

X  34  39-2 

23.5 

z6o  31    8.2 

z  41  36.9 

22.5 

211  46  26.8 

4  54  58.2 

«3.o 

132    7  22.0 

z    2    6.3 

23.0 

Z67  Z3  46.6 

2  14  16. z 

23.0 

219    3  59.9 

5    3  44.6 

«3.S 

138  33  ia-7 

^0  28  Z7.6 

23.5 

174    3  25.0 

-^  45  33-5 

235 

226  26  42.7 

-5     7  36.8 

24.0 

145    5  17-7 

-0    6  24.9 

24.0 

z8x    0  Z7.4 

3  14  56.5 

24.0 

233  53  5X.O 

5    6  20.7 

^5 

15Z  44    5.4 

0  4Z  36.2 

24.5 

x88    4  28.4 

3  41  509 

2.4-5 

241  24  29.7 

4  59  49-3 

»5o 

158  29  58.2 

z  x6  48.2 

25.0 

195  XS  51.3 

4    5  42.0 

25.0 

248  57  34.5 

4  48    3-6 

«5.5 

165  23  zz.z 

z  5z  29.2 

25.5 

202  34    6.7 

4  25  55.4 

255 

256  3x  54.0 

4  31  X3-2 

26.0 

172  23  49.5 

-2  25    4.6 

26.0 

209  58  40.9 

-4  4Z  59.0 

26.0 

264    6  Z2.7 

-4    9  36.6 

26.5 

179  31  47.2 

2  56  57.x 

26.5 

217  28  46.5 

4  53  244 

26.5 

271  39  14-3 

3  43  40.4 

27.0 

z86  46  45-4 

3  26  27.9 

27.0 

225    3  22.5 

4  59  48.8 

27.0 

279    9  45.0 

3  13  58.3 

2-5 

194     8   Z2.Z 

3  52  58. z 

275 

232  4Z  Z5.8 

5    0  56.5 

275 

286  36  36.9 

2  4X     9.3 

28.0 

2OZ   35   2X.2 

4  IS  50.0 

28.0 

240  2Z      4.6 

4  56  40.6 

28.0 

293  58  50.1 

2     5  55-8 

>«-5 

209    7  Z3.6 

-4  34  29.2 

28.5 

248      Z    21.8 

-4  47     3-8 

28.5 

301  15  34.9 

-z  29    Z.7 

29.0 

216  42  38.6 

4  48  26.4 

29.0 

25s  40  390 

4  32  18.4 

29.0 

308  26  Z2.8 

0  5z  Z0.6 

»9.S 

224  20  Z6.9 

4  57  X9-4 

29.5 

263  17  30.9 

4  12  45-5 

295 

z^s  30  17X 

-0  Z3    4.0 

30.0 

231  58  43-8 

5    0  54.5 

30.0 

270  50  38.9 

3  48  54X 

30.0 

322  27  32.6 

+0  24  39.8 

30.5 

239  36  33.4 

4  59    7-4 

30.5 

278  z8  54.8 

3  21  X9.3 

30.S 

.  329  \T  «i\.«i  W    \  a^.^ 

31A 

247   Z2    22.5 

-4  52    30 
-4  39  55'^  ' 

3^0 

2S$  4Z   32.8 

-2  50  40.3 

I  3X.O 

\  33^    ^  ^1  -^  V^  '3^  **^ 

31.5 

9S4  44  S4'7  ' 

3^'S 

2g2  57  20.8 

^  X7  38.3 

^  31 S 

^  V<^  3^  ^^ 

^  vvi  -vo  "Vi 

jyjtfr*— xpx5 14 
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212     MOOJf'S  EQUATOR,  lONGITUDE,  ETC.,  1915. 

^  MEAN  NOON. 


3N'S  UBKATION.   SUFS  ABERRATION  AND  PARALLAX.  213 


JANTITIES  REQUIRED  IN  COMPUTING 
THE  MOON'S  UBRATION. 

AjtouimNT,  (Si— A),  or  (JJ— A.-180**). 


-X    ' 

/« 

X 

A 

B 

Ji-^ 

Date. 

Aberration. 

Hor.  Par. 

• 

/ 

•      / 

• 

1915- 

// 

// 

0 

0.0 

37 

0    0.0 

180 

Jan.        0 

-20.81 

8.95 

9 

0.0 

37 

0    3.3 

178 

10 

2o.8x 

8.95 

4 

O.X 

37 

0    6.4 

X76 

20 

20.80 

8.94 

6 

o.x 

38 

0    9.6 

174 

^^       30 

20.77 

8.93 

' 

0.2 

38 

0  12.8 

172 

Feb.       9 

20.74 

8.93 

10 

0.3 

38 

0  16.0 

170 

19 

—20.70 

8.90 

13 

03 

38 

0  19. 2 

168 

Mar.        I 

30.65 

8.88 

M 

0.3 

38 

0  22.3 

166 

II 

20.60 

8.86 

16 

03 

39 

0  35.4 

164 

21 

20.54 

8.83 

18 

0.4 

39 

0  28.5 

162 

31 

29.48 

8.81 

M 

0.4 

40 

0  315 

160 

Apr.      10 

—20.43 

8.78 

19 

0.4 

40 

0  34-5 

158 

20 

30.36 

8.76 

H 

0.5 

41 

0  37-5 

156 

3° 

30.31 

8.73 

36 

0.5 

42 

0  40.4 

154 

May      10 

30.36 

8.7X 

s8 

o-S 

42 

0  43.2 

152 

20 

30.33 

8.69 

30 

0.5 

43 

0  46.1 

150 

30 

-20.18 

8.68 

3a 

0.6 

44 

0  48.8 

148 

June       9 

30.16 

8.67 

34 

0.6 

45 

0  515 

146 

19 

20.14 

8.66 

36 

0.6 

46 

0  54.1 

144 

29 

20.13 

8.66 

38 

0.6 

47 

0  56.7 

142 

July       9 

ao.13 

8.66 

40 

0.6 

49 

0  59.2 

140 

19 

—  30.14 

8.66 

42 

0.6 

50 

I     1.6 

138 

29 

30.16 

8.67 

44 

0.6 

52 

X    4.0 

136 

Aug.       8 

30.18 

8.68 

46 

0.6 

54 

I    6.3 

134 

18 

30.33 

8.69 

4S 

0.6 

56 

I    8.S 

132 

28 

30.36 

8.7X 

50 

0.6 

58 

I  X0.6 

130 

Sept.      7 

-30.31 

8.73 

Sa 

0.6 

6x 

X  12.6 

138 

17 

30.36 

8.76 

54 

0.6 

64 

I  145 

126 

27 

30.43 

8.78 
8.8x 

56 

0.6 

67 

X  16.4 

124 

Oct.        7 

30.48 

58 

0.6 

70 

I  18.x 

122 

17 

20.54 

8.83 

60 

0.5 

75 

I  19.8 

120 

27 

-20.59 

8.86 

63 

0.5 

80 

I  21.3 

118 

Nov.       6 

30.65 

8.88 

64 

0.5 

85 

I    22.8 

116 

16 

30.70 

8.90 

66 

05 

92 

X  24.x 

114 

36 

20.74 

8.93 

68 

0.4 

xoo 

I    25.4 

112 

Dec.       6 

20.77 

8.93 

70 

0.4 

109 

X  26.5 

IIO 

16 

-20.79 

8.94 

7a 

0.4 

121 

I    27.6 

108 

26 

30.8X 

8.95 

74 

0.3 

135 

X  28.5 

106 

36 

-20.81 

8.95 

76 

03 
03 

154 
180 

I  29.4 

I  30- 1 

104 
102 

7« 

80 

0.3 

215 

I  307 

100 

82 

0.3 

368 

I  31.2 

98 

84 

0.1 

357 

I  31.6 

96 

86 
88 

0.1 

535 

I  31-9 

94 

Sun's  Mea 

m  Equatorial  ] 

horizontal 

0.0 

1070 

I  32.0 

92 

Parallax. 

90 

0.0 

00 

I  32.1 

90 

II  has  the  sign  of  tan  (A— JJ) 
A  has  the  sign  of  cos  (Q  —  Ai 
B  has  the  sign  of  sin  ($2 —A) 
See  formulse,  page  xi. 


SUN'S  ABERRATION  AND  HORI- 
ZONTAL PARALLAX. 

For  Grbbnwich  Mean  Noon. 


8".8o;  log=o.94448. 
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PRECESSION  AND  OBLIQUITY,  1915. 


(CONSTANTS  OP  PARIS  CONPBRBNCB.) 

FOR  GREENWICH  MEAN  NOON. 


Prece»- 
sionin 
Longi- 
tude 
from 
1915.0. 

Nutotion. 

Date. 

In 
Longi- 
tude. 

a'a 
InlLA. 

In 

ObUqui- 

ty. 

II 

II 

s 

II 

Jan.    o 

-  0.13 

+  9.07 

+0.554 

+7.33 

5 

+  0.56 

9-35 

0.572 

7.35 

ID 

1.25 

9.62 

0.588 

7.38 

15 

1.94 

9.86 

0.603 

7.43 

20 

2.62 

10.07 

0.616 

7.48 

35 

+  331 

+10.25 

+0.627 

+7-54 

30 

4.00 

10.40 

0.636 

7.62 

Feb.   4 

4.69 

10.49 

0.642 

7.70 

9 

5.38 

10.55 

0.645 

7.77 

14 

6.06 

10.57 

0.646 

7.84 

19 

+  6.7s 

+10.55 

+0.645 

+7.91 

24 

7-44 

10.50 

0.642 

7.97 

Mar.    z 

8.13 

10.41 

0.637 

8.02 

6 

8.82 

10.30 

0.630 

8.04 

II 

950 

10.17 

0.622 

8.06 

16 

+10.19 

+10.04 

+0.613 

+8.06 

21 

10.88 

9.88 

0.604 

8.05 

26 

11.57 

9.72 

0.595 

8.02 

31 

12.25 

9.58 

0.586 

7.98 

Apr.    5 

12.94 

9-45 

0.578 

7.91 

10 

^^Z'^l 

+  9-34 

+0.571 

+7.84 

15 

14.32 

9.24 

0.566 

7-74 

20 

15.01 

9.18 

0.562 

7.65 

25 

1569 

9.14 

0.560 

7-54 

30 

16.38 

9.14 

0.559 

7.43 

May    5 

+17.07 

+  9-17 

+0.561 

+7-31 

10 

17.76 

9.24 

0.565 

7.19 

IS 

18.45 

9-34 

0.571 

7.08 

20 

1913 

9-47 

0.579 

6.97 

25 

19.82 

963 

0.589 

6.87 

30 

+20.51 

+  9.82 

+0.601 

+6.78 

June  4 

21.20 

10.03 

0.614 

6.69 

9 

21.88 

10.26 

0.628 

6.63 

14 

22.57 

10.50 

0.643 

6.57 

19 

23.26 

10.76 

0.658 

6.52 

24 

+23.95 

+11.02 

+0.673 

+6^9 

29 

24.64 

11.27 

0.689 

6.48 

July   4 

+25.32 

+11. 51 

+0.704 

+6.48 

Obliquity 
Bdiptic. 


8.56 

8.57 
8.60 

8.64 

8.69 

8.74 
8.81 

8.88 

8.95 
9.01 

9.07 

913 
9.17 

9.19 

9.21 

9.19 
9.17 
9.14 
9.10 
9.02 

8.94 
8.84 

8.74 
8.62 

8.50 

8.38 
8.26 

8.13 
8.02 
7.91 

7.82 
7.72 

7.65 
7.59 
7-53 

7-49 
7.48 

747 


Date. 


July 


4 

9 

14 

19 

24 


29 

Aug.  3 

8 

13 
18 

23 
28 

Sept.  2 

7 
12 

17 
22 

27 
Oct.    2 

7 

12 

17 
22 

27 
Nov.  I 

6 
II 
16 
21 
26 

Dec.   I 

6 

II 

16 

21 

26 

31 
36 


Preceft* 

•           ■ 

Nutation. 

sion  to. 

Longi- 
tude 
from 

19x5.0. 

In 
Longi- 
tude. 

InR.A. 

yw 

In 

ObUqui- 

ty. 

II 

// 

s 

n 

+25.32 

+11.51 

+0.704 

-1^.48 

26.01 

"75 

0.719 

6.50 

26.70 

11.96 

0.732 

6.52 

27.39 

12.15 

0.743 

6.56 

28.08 

12.32 

0.753 

6.60 

+28.76 

+12.45 

+0.762 

+6.65 

29.45 

12.55 

0.768 

6.71 

30.14 

12.62 

0.772 

6.78 

30.83 

12.65 

0.774 

6.84 

31.52 

12.65 

0.774 

6.90 

+32.20 

+12.62 

+0.772 

•F6.96 

32.89 

12.56 

0.768 

7.01 

33.58 

12.46 

0.762 

7.04 

34.27 

12.35 

0.755 

7^07 

34.95 

12.22 

0.747 

7.08 

+35.64 

+12.07 

+0.738 

+7.08 

36.33 

11.90 

0.729 

7.06 

37.02 

"•75 

0.719 

7.03 

37.71 

"•59 

0.709 

6.98 

38.39 

11.44 

0.700 

6.92 

+39.08 

+".31 

+0.692 

+6.84 

39.77 

11.21 

0.686 

6.75 

40.46 

II. 12 

0.681 

6.64 

41.15 

11.08 

0.678 

6.53 

41.83 

11.06 

0.677 

6.41 

+42.52 

+11.09 

+0.678 

+6.28 

43.21 

II. 15 

0.682 

6.16 

43.90 

11.26 

0.689 

6.03 

44.58 

11.40 

0.698 

5.91 

45.27 

"59 

0.709 

5.80 

+45.96 

+11.79 

+0.722 

+5.69 

46.65 

12.03 

0.736 

5.60 

47-34 

12.29 

0.752 

5.52 

48.02 

12.57 

0.769 

5.46 

48.71 

12.86 

0.786 

5-41 

+49.40 

+13.15 

+0.804 

+539 

50.09 

13.43 

0.82a 

5-38 

+50.77 

+13-71 

+0.839 

+539 

01 

B 


II 


Precession  for  1915.0  .    .    50.2597  log=si.7oi22G 
Precession  in  a  Solar  day  .    o.  13761  Xog^g.  13865 
Precession  in  a  Sidereal  day  0.13723  log=9. 13745 
The  short  period  terms  of  the  Nutation  are  given 
for  Washington  midnight  on  pp.  231-232. 

lEph 


Mean  Obliquity,  1915.0.  , 

Newcomb 23  2 

Hansen 23  2 

Le  Verrier 23  2 

Peters 93  2 


PART  II. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  WASHINGTON. 
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216     FORMULE  FOR  THE  REDUCnON  OF  STARS,  1915. 

The  constants  of  precession,  nutation  and  aberration  adopted  by  the  Conftr^ 

ence  Internationale  des  tltoUes  Fandamentales  which  met  in  Paris  in  May,  1896,  are 

giv^en  on  page  xiv,  and  together  with  the  notation  of  Bbssbl  are  used  in  the  for* 

mulae  wliich  follow. 

BESSELIAN  STAR-NUMBERS. 

Terms  of  Long  Period,  Terms  qf  Short  Period, 

A==r—  0.342  ao  sin  JJ  —0.004 05  sin  2  C 

+  0.004  15  sin  2  Ji  -fo.000  23  sin  (C  +^0 

—  0.025  26  sin  2  L  -fo.ooi  34  sin  (C  — -T*') 
+  0.002  51  sin  (L— r)  —0.000  68  sin  (aC  —ft) 

—  0.000  99  sin  (3  L  — r)  —0.000  52  sin  (3 C  — i^) 

-f-  0.000  42  sin  (L+r)  +0.000  30  sin  (C  —2  L+F^ 

+  0.000  25  sin  (2  L— ft)  -fo.000  12  sin  2  (C  — L) 

//  // 

B=   —  9.210  cos  ft  —0.088  cos  2C 

+  0.090  cos  2  ft  —0.018  cos  (2C  —ft) 

—  0.552  cos  2  L  — o.oii  COS  (3C  — -T^ 

—  0.022  cos  (3  h—P)  +0-005  COS  (C  +«r*) 

+  0.009  COS  (L+r^ 
+  0.007  COS  (2  L— ft) 

C=s     —20.4700  COS  09  COS  0 

D=   —20.4700  sin  O 

£=   —  0.0417  sin  ft +0" .0005  sin  2  ft— o".oo3i  »n  2  L 

Bbssbl's  Siar-Constanis. 

a =3"  .072  62  + 1  ■.336  38  sin  a^  tan  6^  a'«=2o".045S  cos  a^ 

6=^  cos  a^  tan  S^  6'=a  —sin  a^ 

c=^  cos  a^,  sec  ^o  c'=tan  »  cos^o—sin  or,  sin  ^o 

d=^^  sin  a^  sec  S^  rf'=cos  a^  sin  6^ 

Formuke/br  Reductum  to  Apparent  Position, 

♦  a=a:o+r/i+i4a+B6+Cc+IW+^E       (in  time) 
*=do+r/i'+i4a'+By+Cc'+IW  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+y^ = +46".o892  A  +£  (in  arc)  =3».o72  62  A  +  ^  £  (in  time) 

y*=  —  o*.oi24  sin  2C  +o».oo4i  sin  (C  — r^)+o*.ooo7  sin  (C  -{-I^ 
—  o».oo2i  sin  (2C  —ft)  — o».ooi6  sin  (3C  — f ') 
+  oVooo9  sin  (C  —2  L+r")+o*-ooo4  sin  2  (C  — L) 
^sinC7=i?  A  sin //=sC  t»Ctans» 

^cosC7=2o".0455  A  hcosH=D 

Formula /or  Reduction  to  Apparent  Position, 

*  a=a„+/-f.y>+r/i+TV  ^  sin  (G-^a^)  tan  do+^V  A  sin  (H+a^)  sec  *«      (in  time) 
d=do-f  r/i'-f ^  cos  (G+aJ+/j  cos  (H+ao)  sin  ^o+*  cos  *o  (in  arc) 

In  the  above  formulae, 
r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1915,  January  o**.732,  Washington  mean  time), 
«of  ^ot      the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
at,    d,      the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
M,  M't      the  annual  proper  motion  in  right  ascension  and  declination, 


O,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
ft,  the    longitude    of    the    Moon's 
ascending  node. 


00,  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sun's  perigee, 
F',  the  long,  of  the  Moon's  perigee, 
C  ,  the  Moon's  mean  longitude. 


*See  page  3x7  for  statement  concerning  the  use  of  these  formula. 
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The  independent  star-numbers  are  more  convenient  than  Bessbl's,  when  only 

or  two  apparent  positions  of  a  star  are  required,  or  when  Bbssel's  star- 
coostants  are  not  known  with  sufficient  accuracy. 

In  tising  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a\  b\ 
i^  ^y  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  computed  are 
kc,  Bd,  Ca,  Db,''Ac',''Bd\-Ca\'-Db'. 

In  the  computation  of  the  independent  star-numbers  given  for  Washington 
nean  midnight  of  each  day  of  the  year,  on  pages  222-229,  the  short-period  terms — 
that  is,  the  terms  involving  the  Moon's  mean  longitude — have  been  included  in  the 
two  colunms  headed  G  and  Log  g.  The  quantities/ and/*  correspond  tof  and/", 
respectively,  as  given  on  the  page  of  constants  in  Part  IV  of  the  American  Ephemeris 
for  the  years  1901  to  191 1,  inclusive,  and  are  tabulated  in  the  third  and  fourth 
oolumns,  respectively,  giving  separately  the  effect  of  the  long-period  and  short- 
period  terms,  f  differs  but  slightly  from  the  term  —  o".i866  sin  2  (C  -f-o".o622  sin 
(C  — -T*)  given  on  page  37  of  the  Procks-Verbaux  of  the  Paris  Conference,  and  also 
on  page  289  of  the  American  Ephemeris  and  Nautical  Almanac  for  1900.  In  com- 
puting  the  reduction  of  stars  from  mean  to  apparent  place,  or  vice  versa,  using  the 
nidependent  star-numbers,  the  quantity/  (which  is  the  same  for  all  stars)  should 
be  omitted  in  using  the  formuke  for  a  on  page  2 16,  in  case  it  is  desired  to  make  the 
reduction  in  conformity  with  the  decision  of  the  Paris  Conference  with  reference 
to  this  matter.    See  page  of  Procks-Verbaux  above  cited. 

In  the  computation  of  the  Besselian  star-numbers,  pages  218-221,  all  short- 
period  terms  have  been  included,  and  hence  in  using  these  quantities  in  the  reduction 
of  stars  to  apparent  place  by  means  of  the  formulae  for  that  purpose  on  page  216,/' 
must  be  subtracted  from  the  final  result  if  it  is  desired,  in  compliance  with  the 
decision  of  the  Paris  Conference,  to  omit  that  quantity. 

In  computing  the  ephemerides  of  the  drcumpolar  stars  in  this  volume,  all 
short-period  terms  have  been  included,  excepting  the  quantity/'  above  mentioned, 
which  has  been  omitted. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
right  ascension  to  ±0^.008  tan  S^  and  in  declination  to  ±o".i3.  For  computing 
the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  interpolated 
from  the  ten-day  ephemerides,  the  following  formidae  may  be  used,  in  which  ^a 
and  ^^  denote  the  effect  of  the  short-period  terms  in  right  ascension  and  decli- 
nation, respectively,  and  d^tj)  and  d^oo,  the  sum  of  the  short-period  terms  of  the 
nutation  in  longitude  and  obliquity: 

The  values  of  d"^  and  of  d"Q0  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  231-232,  and  h^ve  been  computed  as  follows: 

in  which  A,  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expressions 
for  A  and  B  on  page  216. 

The  quantities  D'^a,  D^^a,  D^^,  and  Df^jd  are  given  for  each  ten-day  star  on 

pages  287-486,  and  have  been  computed  by  means  of  the  following  formulae: 

D'^oc^  T^  sin  a  tan  d  sin  (**  Df^cc^  —  -f^  cos  a  tan  6 

Z>^<y=cos  a  sin  go  Df^d=^sm  a 

The  complete  derivative  of  the  right  ascension  with  reference  to  ^  is 

D^a^^  (cos  Gj+sin  a  tan  d  sin  a?) 

and  the  omission  of  the  term  -^  cos  (H)  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Paris  Conference  with  reference  to  t\ie.  c^ixaxvXiV^  f  . 
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BESSELIAN  STAR-NUMBERS,  1915. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

LogA. 

JjogB. 

hogC. 

LogI>. 

Solar  Day. 
(Sid.  Hr.) 

IiOgi4. 

LocB. 

LogC. 

Jan.   o 

+9.25629 

-0.8594 

• 

-0.50104 

+1.30484 

Feb.  15 

+9-52795 

-0.901a 

-I. 19460 

I 

9.26940 

0.8608 

0.54388 

1-30345 

16 

9.5386a 

0.9019 

1.19958 

2 

9.28096 

0.8632 

0.58276 

1.30191 

17 

952953 

0.9015 

1.20436 

3 

9.29041 

0.8662 

0.6183 1 

1.30023 

18 

953104 

0.9004 

1.30896 

h   ^ 

9.29758 

0.869a 

0.65104 

1.29841 

h  '9 

9-53335 

0.8989 

I-2I337 

(7.0)  5 

+9.30272 

-0.8716 

-0.68135 

+1.29644 

(10.0)  20 

+9-53653 

-08973 

-1.31761 

6 

930651 

0.8728 

0.70956 

I  •294:52 

21 

954050 

0.8961 

1. 33167 

7 

930999 

0.8726 

0.73591 

1.29206 

aa 

9-545" 

0.8954 

1-22555 

8 

9.31440 

O.8711 

0.76063 

1.28964 

23 

9-55015 

0.8956 

1.33937 

9 

9.32069 

0.8687 

0.78390 

1.28708 

24 

9-55521 

0.8968 

1.33383 

lO 

+9.32927 

^.8660 

-0.80583 

+1.28436 

25 

+9.55991 

-0.8988 

-1.33620 

II 

9-33991 

0.8639 

0.82659 

1. 28148 

a6 

9.56380 

0.9016 

1-23943 

12 

9-35182 

0.8629 

0.84627 

1-27845 

27 

9.56672 

0.9046 

1.34350 

13 

9-36391 

0.8635 

0.86496 

1-27525 

28 

9-56853 

0.9074 

1. 34541 

14 

9-37501 

0.8656 

0.88275 

1. 27190 

Mar.   I 

956939 

0.9093 

1. 3481 7 

15 

+9-38430 

-0.8687 

-0.89970 

+1.26838 

a 

+9.56974 

-0.9101 

-1.35078 

i6 

9-39144 

0.8723 

0.91589 

1.26469 

3 

9-57015 

0.9095 

1-25324 

17 

939653 

0.8756 

0.93135 

1.26084 

4 

9.57122 

0.9078 

1-25555 

i8 

940005 

0.8781 

0.94615 

1. 25681 

5 

9-57344 

0.9053 

1.35773 

19 

9.40266 

0.8796 

0.96032 

1. 25261 

h  ' 

9.57699 

0.9028 

1-25974 

h   20 

+9.40504 

^.8798 

-0.97392 

+1.24823 

(11.0)  7 

+9.58164 

-0.9009 

-1. 36163 

(8.0)  21 

9.40783 

0.8793 

0.98696 

1.24366 

8 

9-58694 

0.900a 

126337 

22 

9.41 1 50 

0.8780 

0.99948 

i. 23891 

9 

9-59217 

0.9009 

1.36497 

23 

9.41627 

0.8764 

I.OII52 

1-23398 

10 

9-59679 

0.9028 

1.36643 

24 

9.42215 

0.8749 

1. 023 10 

1.22884 

II 

9.60029 

0.9054 

1.36776 

25 

+9.42901 

-0-8739 

-1.03424 

+1.23351 

12 

+9.60257 

-0.9082 

-1.26895 

26 

9-43659 

0.8736 

1.04496 

1. 21798 

13 

9.60370 

0.9104 

1.37000 

27 

9.44444 

0.8743 

105529 

1. 21224 

14 

9.60404 

0.91 18 

1.37093 

28 

9-45211 

0.8761 

1.06525 

1.20628 

15 

9.60408 

O.9121 

1-27171 

29 

945909 

0.8788 

1.07484 

1.20011 

16 

9.60419 

0.91 13 

1.37237 

3^ 

+9.46488 

^.8822 

-1.08409 

+1.19371 

17 

+9.60473 

-0.9096 

-1.27289 

31 

9.46922 

0.8857 

1. 09301 

1. 18708 

18 

9-60599 

0.9074 

1.27328 

Feb.  I 

9.47214 

0.8888 

I.10162 

1.18021 

19 

9.60801 

0.9050 

1-27354 

2 

9-47395 

0.8909 

1. 10992 

1-17309 

ao 

9.61076 

0.9028 

1.27367 

3 

947529 

0.8917 

I-I1793 

1. 16572 

h  " 

9-61413 

0.901 1 

1.37366 

h    4 

+9.47697 

-0.891 1 

-I. 12 566 

+1.15808 

(12.0)  aa 

+9.61791 

-0.9001 

-1-27353 

(».0)  5 

9-47969 

0.8895 

1.13312 

1.15017 

23 

9.62183 

0.9001 

1-27327 

6 

9.48391 

0.8873 

1. 14032 

1.14197 

24 

9-62556 

0.9009 

1.37287 

7 

9.4897a 

0.8854 

1. 1472 7 

I -13349 

25 

9.62885 

0.9026 

1-27235 

8 

9-49673 

0.8844 

I-I5397 

1. 12469 

a6 

9-63134 

0.9046 

1.27170 

9 

+950423 

-0.8848 

-1. 16043 

+1.11558 

27 

+9.63297 

-0.9065 

-1.37093 

10 

9S"3S 

0.8866 

1. 16667 

1.10614 

a8 

963377 

0.9079 

1.37000 

II 

951739 

0.8895 

I. 17268 

1.09635 

29 

9.63400 

0.9081 

Z.36896 

12 

9.52199 

0.8931 

I. 17847 

1. 0862 1 

30 

9-63421 

0.9070 

1.36778 

13 

9-52509 

0.8965 

I. 18405 

1.07569 

31 

9-63487 

0.9047 

1.36648 

14 

+9.52691 

-0.8993 

-1. 18943 

+1.06477 

Apr.  I 

+9.63644 

-0.9014 

-1.36504 

IS 

+952795 

-0.9012 

-I. 19460 

+1-05343 

a 

+9.63917 

-0.8979 

-1.26346 

E— fo" 
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Day. 
Hr.) 

Logii. 

hogB. 

LocC. 

IjogD, 

Solar  Day. 
(Sid.  Hr.) 

hog  A, 

hogB. 

hogC.       h 

ogD, 

I    - 

^9-63644 

-0.9014 

-1.36504 

-0.60679 

May    17 

+9.74970 

-0.8411 

-1. 01905    -I 

.33069 

2 

963917 

0.8979 

1.36346 

0.64231 

18 

9.75318 

0.8415 

1.00794      I 

.23549 

3 

9.64396 

0.8947 

1.36176 

0.67500 

19 

9.75618 

0.8437 

0.99643      I 

.24011 

4 

9.64744 

0.8926 

1.35993 

0.70536 

30 

9-75858 

0.8443 

0.98448      I 

•24456 

S 

9.65316 

0.8919 

125794 

0.73343 

h      " 

9-76038 

0.8454 

0.97307      I 

.24884 

b     6  +9.65644 

-0.8934 

-1.25583 

-0.75974 

(16.0)  33 

+9.76163 

-0.8458 

-0.95918    -I 

.35396 

1.0)7 

965993 

0.8940 

1.25358 

0.78441 

«3 

9-76265 

0.8449 

0.94577      I 

.35692 

8 

9-66233 

0.8959 

1.35118 

0.80764 

24 

9.76374 

0.8436 

0.93183      I 

.36073 

9 

9.66368 

0-8975 

1.34865 

0.82954 

25 

9-76535 

0.8390 

0.91738      I 

.36436 

10 

9.66428 

0.8984 

1.24598 

0.85026 

36 

9.76777 

0.8345 

0.90313      I 

.26785 

II 

■ 

+9.66445 

-0.8981 

-1. 243 1 7 

-0.86991 

37 

+9.77106 

-0.8301 

-0.88639   -I 

.37119 

13 

9.66467 

0.8966 

1.3403 1 

0.88857 

38 

9-775" 

0.8363 

0.86974      I 

.27438 

13 

9.66520 

0.8943 

1.33710 

0.90634 

29 

9.77960 

0.8341 

0.85342      I 

.27743 

H 

9.66632 

0.8911 

1.23384 

0.92327 

30 

9.78409 

0.8336 

0.83426      I 

.28034 

15 

9.66817 

0.8878 

1.33044 

0.93944 

31 

9.78816 

0.8346 

0.81518      I 

.38310 

16 

+9.67066 

-0.8845 

-1.23688 

-0.95489 

June     I 

+9.79148 

-0.8366 

-0.79510   -I 

.28573 

17 

967373 

0.8816 

1. 23316 

0.96969 

2 

9.79399 

0.8388 

0.77393      I 

.38831 

18 

9.67728 

0.8796 

1.3 1939 

0.98386 

3 

9.79574 

0.8304 

0.75154      I 

•29057 

19 

9.68097 

0.8784 

1.31536 

0.99746 

4  i    9.79696 

0.83  II 

0.73781      I 

.39279 

20 

9.68463 

0.8783 

1.31107 

1.01051 

h     s 

9-79795 

0.8304 

0.70359      I 

.29488 

h     21 

+9.68793 

-^.8788 

-1. 2067 1 

-1.02306 

(17.0)    6 

+9.79904 

-0.8284 

-0.67569    -I 

.29683 

(110)22 

9.69066 

0.8801 

I.303I8 

I.03513 

7 

9.80045 

0.8255 

0.64689      I 

.39866 

23 

9.69363 

0.8815 

1. 19748 

1.04672 

8 

9.80233 

0.8230 

0.61593      I 

.30036 

24 

9.69393 

0.8834 

I.I9361 

1.05790 

9 

9.80474 

0.8185 

0.58345      I 

•30193 

25 

9.69467 

0.8834 

I. 187 56 

1.06866 

10 

9.80759 

0.8153 

0.54606      I 

•30337 

36 

+9.69529 

^.8810 

-I. 18333 

-1.07904 

II 

+9.81083 

-0.8139 

-0.50631    -I 

.30469 

27 

9.69614 

0.8782 

I. 17690 

1.08905 

12 

9.81430 

0.8115 

0.46330      I 

.30588 

28 

9.69772 

0.8744 

I.I7128 

1.09870 

13 

9.81778 

0.81 13 

0.41311      I 

•30695 

29 

9.70029 

0.8700 

1. 16547 

1. 10802 

14 

9-82113 

0.8133 

0.35763      I 

.30790 

30 

9.70386 

0.8658 

I -15945 

1.11701 

15 

9.82413 

0.8140 

0.39387      I 

.30873 

i^y   I 

+9.70821 

-0.8636 

-1.15323 

-I. 12570 

16 

+9.83659 

-0.8164 

-0.31900   -I 

•30943 

3 

9.71288 

0.8607 

1. 14679 

1. 13409 

17 

9.83851 

0.8187 

0.13834      I 

.3100X 

3 

9.71736 

0.8603 

I.I4OI3 

1. 14220 

18 

9-82994 

0.8203 

0.01351      I 

.31046 

4 

9-72x27 

0.8613 

I -1332 5 

I-15003 

19 

9.83100 

0.8307 

9.85681      I 

.31080 

5 

9.72423 

0.8638 

1.13613 

I. 15760 

20 

9-83207 

0.8197 

9.60913      I 

.31102 

k     6 
11.0)  7 

g% 

^^.72626 

-0.8643 

-1. 1 1877 

-I.16491 

h     21 

+9-83341 

-O.8171 

-8.97380   -I 

.311H 

9.72750 

0.8651 

1.11116 

I.17198 

(18.0)  22 

9.83535 

0.8136 

+9.33976      I 

•3"09 

8 

972828 

0.8648 

1. 10329 

I.17881 

23 

9.83805 

0.8098 

9-72521      I 

•3109s 

9 

9-72893 

0.8633 

1.09516 

I.18541 

24 

9.84144 

0.8066 

9.93604      I 

.31068 

10 

9-72981 

0.8607 

1.08674 

I.19179 

25 

9.84532 

0.8046 

0.06273      I 

•31030 

II 

*9-73ii7 

-0.8572 

-1.07804 

-I. 19795 

26 

+9.84934 

-0.8045 

+0.16645    -I 

.30979 

la 

9-733" 

08533 

1.06904 

1.20390 

27 

9-85312 

0.8061 

0.35000      I 

.30916 

13 

9-73570 

0.8495 

1.05973 

1.30964 

28 

9-85636 

0.8089 

0.31994      I 

.3084a 

U 

9-73879 

0.8460 

1.05008 

I.31519 

29 

9-85885 

0.8133 

0.38005      I 

•30755 

»5 

974230 

0.8434 

X. 04010 

I.23054 

30 

9.86068 

0.8153 

0.43374      I 

.30655 

16 

+9-74601 

-0.8417 

-1.02976 

-1.33571 

July     I 

+9.86196 

-0.8173 

+0.47963    -X 

.30544 

17 1+9.74970 

-0.841 1 

-1.0190S 

-1.33069 

3 

+9.86292 

-o.8z3z 

+0.53x83    -I, 

30420 
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Solar  Day. 
(Ski.  Hr.) 

hogA. 

hotB. 

LogC. 

hogD, 

Solar  Day. 
(SfaLHr.) 

I.ofi4. 

LoffB. 

LoffC. 

UcO. 

July  I 

4^.86196 

-^.8173 

+0.47963 

-1.30544 

Aug.  16 

+9.93928 

-0.8373 

+117729 

-1.08834 

2 

9.86292 

O.8181 

0.52183 

1.30420 

17 

9.94098 

0.8349 

z.  18265 

1.0784a 

3 

9.86385 

0.8175 

0.56018 

1.30284 

18 

9.94320 

0.8332 

1.Z8783 

z. 06813 

4 

9.86500 

0.8157 

0.59531 

I -30135 

19 

994570 

0.8329 

Z.Z9281 

1.05746 

5 

9.86650 

08133 

0.62770 

1.29974 

20 

9.94828 

0.8342 

1. 19762 

z. 04640 

h   6 

.K9.86847 

-0.8107 

+0.65774 

-1.29800 

h   21 

+9-95057 

-0.8369 

+1.20226 

-1.0349a 

(19.0)  7 

9.87080 

0.8083 

0.68572 

1.29613 

(88.0)  22 

995237 

0.8406 

Z.20673 

1.02300 

8 

9.87348 

0.8067 

0.71189 

1.29414 

23 

9-95359 

0.8444 

Z.21104 

I.OI06Z 

9 

9.87637 

0.8060 

0.73647 

1. 29201 

24 

9-95432 

0.8477 

1.21518 

0.99772 

lO 

9-87934 

0.8064 

0.75961 

1-28975 

25 

995466 

0.8498 

1.21917 

0.98431 

II 

4^.88220 

-0.8081 

+0.78147 

-1.28736 

26 

+9.95484 

-0.8505 

+Z.22300 

-0.97033 

12 

9.88483 

0.8107 

0.80217 

1.28483 

27 

9-95508 

0.8500 

Z.22667 

0.95576 

13 

9.88703 

0.8139 

0.82182 

1. 28217 

28 

9-95555 

0.8485 

Z.230Z9 

0.94054 

14 

9,88875 

0.8173 

0.84050 

1.27937 

29 

995634 

0.8464 

1-23357 

0.92463 

IS 

9.88999 

0.8201 

0.85830 

1.27643 

30 

995748 

0.8444 

1.23679 

0.90799 

i6 

+9.89088 

-0.8219 

+0.87528 

-1-27335 

31 

+9.95892 

-0.8427 

+z. 23988 

-0.89054 

17 

9.89162 

0.8222 

0.89150 

1. 27012 

Sept.  I 

9.96059 

0.8418 

z.  24282 

0.8722a 

i8 

9.89247 

0.8212 

0.90703 

1.26675 

2 

9.96238 

0.8417 

z.24s6z 

0.85295 

19 

989375 

0.8189 

0.92190 

1.26324 

3 

9.96418 

0.8427 

Z.24827 

0.83265 

ao 

989565 

0.8160 

0.93617 

1-25957 

4 

9-96584 

0.8446 

z. 25079 

0.8II2Z 

h  21 

+9.89818 

-0.8134 

+0.94986 

-1.25574 

h   5 

•K).96728 

-0.8472 

+1.25317 

^,788sz 

(80.0)  22 

9.90120 

0.8120 

0.96302 

1-25177 

(88.0)  6 

9.96838 

0.8501 

1.25542 

0.76441 

23 

9.90448 

O.8121 

0.97568 

'1.24763 

7 

9.96908 

0.8529 

1.25753 

0.7387s 

24 

9.90764 

0.8139 

0.98787 

1-24333 

8 

9-96945 

0.8550 

1-25951 

0.71133 

25 

9.91041 

0.8172 

0.99960 

1-23887 

9 

9.96957 

0.8559 

Z.26Z36 

0.6819Z 

26 

+9.91262 

-0.8212 

+ 1. 01092 

-1.23423 

10 

+9.96965 

-0.8555 

+z. 26308 

-0.6502  z 

27 

9.91417 

0.8252 

1.02 183 

1.22943 

ZI 

9.96994 

0.8537 

Z.26466 

0.6Z585 

28 

9.91520 

0.8282 

103235 

1.22444 

12 

9.97060 

0.8509 

Z.266ZZ 

0.57838 

29 

991588 

0.8301 

1.04252 

1.2 1928 

13 

9.97178 

0.8478 

1.26744 

0.5372a 

30 

9.91644 

0.8306 

1-05233 

1-2 1393 

14 

9-97347 

0.8451 

Z.26864 

0.49158 

31 

+9.91713 

-0.8299 

+1.06182 

-1.20839 

IS 

+9-97551 

-0.8436 

+Z.2697Z 

-0.44041 

Aug.  I 

9.91810 

0.8283 

1.07098 

1.20265 

16 

9-97764 

0.8436 

Z.27065 

o.382aa 

2 

9.91942 

0.8264 

1.07984 

I.I967I 

17 

9-97964 

0.8451 

Z.27Z46 

0.31484 

3 

9.92112 

0.8246 

1. 08841 

I. 19056 

18 

9.98128 

0.8477 

Z.272Z5 

0.23485 

4 

992313 

0.8233 

1.09669 

I. 18420 

19 

9-98236 

0.8506 

Z.27271 

0.Z365Z 

h   5 

+9-92535 

-0.8229  i+i. 10470 

-I. 17762 

h   20 

+9.98295 

-08533 

+1.27314 

-0.00896 

(81.0)  6 

9.92767 

0.8236 

I.I  1246 

I.I7081 

(0.0)  21 

9.98316 

0.8549 

1-27345 

982733 

7 

9.92996 

0.8253 

1.11995 

1.16377 

22 

998315 

08552 

1.27363 

-9.50850 

8 

993207 

0.8280 

1.12721 

1. 1 5648 

23 

9.98316 

0.8542 

1.27368 

■^8.43650 

9 

993384 

0.8313 

I  13423 

I. 14895 

24 

998337 

0.8520 

1.2736Z 

9-57658 

10 

+9-93521 

-0.8349 

+1.14102 

-I.I4II5 

25 

+9.98388 

^.8492 

+1.27341 

+9.86165 

II 

9.93614 

0.8382 

1.14758 

I  13309 

26 

9.98474 

0.8461 

1.27308 

0.03229 

12 

9.93670 

0.8406 

1.15393 

II2475 

27 

9.98592 

0.8433 

z. 27262 

0.15444 

13   9-93707 

0.8417 

I. 16007 

I.I161I 

28 

998732 

0.8411 

z. 27204 

0.24963 

14  993746 

1 

0.8414 

1.16601 

I.IO717 

29 

9.98889 

0.8398 

Z.27Z32 

0.32759 

15  '+9.938" 

-0.8307 

+I-17175 

-1.09792 

30 

+9-99048 

-0.839s 

+z. 27048 

+0.39360 

16 

+9.93928 

-0.8373 

+1. 17729 

-1.08834 

Oct.   I 

+9.99202 

-O.840Z 

+Z.2695Z 

+0.45080 

E-+o".03 
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Safer  Day. 
(Sid.  Hr.) 

LoffA. 

UigB. 

LogC. 

l^ogD. 

Solar  Day. 
(Sid.  Hr.) 

1 

lA>gA. 

UigB. 

I«ogC.    L 

ogD. 

Oct.    I 

•^9.99202 

-0.8401 

+I.26951 

+0.45080 

Nov.  16 

+0.04130 

-^.7868 

+1.0452 I  +1 

21784 

2 

9-99334 

0.8415 

Z.26840 

0.50126 

17 

0.04178 

0.7836 

1.03458   1 

22334 

3 

9.99441 

0.8434 

I.26717 

0.54638 

18 

0.04250 

0.7794 

1.02354   1 

22864 

4 

999514 

0.8452 

1.26580 

0.58715 

19 

0.04351 

0.7746 

1. 01 207   I 

23374 

.    5 

9-99555 

0.8465 

1.26429 

0.62433 

h    ^^ 

0.04487 

0.7697 

I.00015   I. 

23865 

(!.•)   6 

+9-99572 

-0.8468 

+1.26265 

+0.65847 

(4.0)  21 

+0.04650 

-0.7655 

+0.98774  +1 

24337 

9.99581 

0.8458 

1.26088 

0.69003 

22 

0.04828 

0.7622 

0.97483   I 

24792 

8 

999603 

0.8433 

1.25896 

0.71934 

23 

0.05017 

0.7601 

0.96138   I 

.25228 

9 

9-99657 

0.8397 

I.25691 

0.74669 

24 

0.05205 

0.7592 

0.94735   1 

25647 

xo 

9-99757 

0.8355 

1.25471 

0.77231 

25 

0.05382 

0.7595 

0.93270   I 

.26048 

n 

+9.99909 

^.8314 

+1.25238 

+0.79640 

26 

+0.05538 

-0.7606 

+0.91740  +1 

•26433 

12 

O.OOIOO 

0.8283 

1.24990 

O.81910 

27 

0.05668 

0.7622 

0.90139   I 

.26801 

13 

0.00312 

0.8266 

1.24727 

0.84057 

28 

0.05770 

0.7635 

0.88462   I 

27152 

M 

0.00514 

0.8266 

1.24449 

0.86091 

29 

0.05847 

0.7641 

0.86703   I 

.27488 

15 

0.00690 

0.8279 

I.24157 

0.88022 

30 

0.05908 

0.7634 

0.84855   I 

.27807 

i6 

•H>.oo8i9 

-0.8299 

+1.23849 

+0.89860 

Dec.   I 

+0.05970 

-0.7612 

+0.82910  +1 

.28111 

17 

0.00900 

0.8318 

1.23526 

O.91611 

2 

0.06051 

0.7573 

0.80858   I 

28399 

x8 

0.00937 

0.8329 

I.23187 

0.93283 

3 

0.06166 

0.7524 

0.78689   I 

28672 

19 

0.00954 

0.8326 

1.22832 

0.94881 

4 

0.06324 

0.7471 

0.76391   I 

28930 

b   ^^ 

0.00964 

0.8310 

1.22460 

O.04IO 

h    5 

0.06525 

0.7424 

0.73949   1 

29173 

(9.0)  21 

40.00989 

^.8280 

4-1.22072 

+0.97876 

(6.0)   6 

-10.06756 

-0.7391 

+0.71347  +1 

.29400 

22 

0.01042 

0.8241 

1. 2 1667 

0.99282 

7 

0.07000 

0.7379 

0.68563   I 

.2014 

23 

0.01130 

0.8199 

I.21245 

1. 0063 1 

8 

0.07229 

0.7387 

0.65574   I 

.29812 

24 

0.01250 

0.8158 

1.20806 

1. 01928 

9 

0.07427 

0.7409 

0.62348   I 

29996 

25 

0.01397 

0.8122 

1.20348 

I. 03 I 76 

10 

0.07581 

0.7438 

0.58847   I 

30166 

26 

-10.01560 

-0.8096 

+1. 19872 

+1.04376 

II 

+0.07693 

-0.7463 

+0.55024  +1 

.30322 

27 

0.01730 

0.8080 

1. 19376 

105532 

12 

0.07773 

0.7476 

0.50815   I 

30463 

28 

0.01898 

0.8074 

1. 18862 

1.06646 

13 

0.07834 

0.7474 

0.46139   I 

30590 

29 

0.02050 

0.8078 

1. 18328 

1.07720 

14 

0.07896 

0.7454 

0.40882   I 

30703 

30 

0.02178 

0.8088 

1.17773 

1.08755 

15 

0.07975 

0.7421 

0.34882   I. 

30803 

31 

+0.02278 

-0.8100 

+1. 17197 

+109754 

16 

+0.08081 

-0.7380 

+0.27903  +1 

.30888 

Nov.  I 

0.02348 

0.8109 

1. 16600 

1.10718 

17 
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2236.4 
2236.9 
2237.2 

2237.3 
2237.2 

2237.1 
3336.8 

33  36.4 
33  36.1 

32  36.0 

33  36.1 

2236.4 
3337.0 
2237.8 

2238.5 

2239.1 

2239.5 
22  39.6 

2239.4 
2239.1 

2238.8 
2238.5 

2238.5 
2238.6 

2239.0 

2239.6 
22  40.3 
2241.0 
2241.6 
2242.0 

2242.4 
2242.5 


H 


In 
Arc. 


139  10.4 
138  II. 4 
137  13.3 
136  13.8 

125 13.2 

124 13.5 

133 13.6 

122  13.5 
121  13.3 
I3OI3.7 

119  13. 0 
II81I.3 
117  I0.3 
116     9.0 

115   7-7 

114   6.1 

113  4.4 
112  3.5 
III  0.5 
X09  58.4 

108  56.0 

107  53-5 
106  50.9 

10548.3 

10445.3 

10342.3 
10339.1 

10135.9 
10033.6 

9939.2 

9825.6 
97  33.0 
96 18.4 
9514.6 
94 10.8 

93  6.9 
92  3-0 
90  59.0 

8955.0 
8850.9 

87  46.9 
8642.8 
8538.6 

8434.5 
83  30.3 

82  26.2 
81 22.1 


In 
Time. 


h  m 
836.7 

832.8 

838.8 

834.8 

820.9 

816.9 
8  12.9 
8   8.9 

8  4.9 
8   0.8 

756.8 

752.7 
748.7 
744.6 

740.5 

7  36.4 

732.3 
7  38.2 

724.0 

719.9 

7157 
7  II. 6 

7  7.4 
7  3-2 
659.0 

654.8 
650.6 
646.4 
643.2 
638.0 

6337 
639.5 

635.2 

631.0 

616.7 

6  13.5 
6   8.2 

6  3.9 
5  59.7 
5  55-4 

551-1 
546.8 

542.6 

538.3 
534.0 

5297 

S2S-S 


Logjf. 


.27270 

.27386 
.27556 

.37769 
.38011 

.38246 

.28450 
.28606 

.28712 
.28769 

.28794 
.38808 
.38839 
.38873 

.28944 

.39048 
.39181 

.29337 

.29508 
.29676 

.29835 

.29968 

.30064 
•30123 
.30146 

■30147 

•30149 
.30172 

.30236 
.30353 

.30514 
.30701 

•30895 
.31070 
.31201 

.31284 

.31323 
.31325 
.31314 
.31307 

.31317 
.31358 
.31429 
.31529 
.31654 


Log  A. 


28785 
28725 

28664 

28603 

28543 

28484 
28426 
28369 
28312 
28257 

38302 
38149 
38097 
38047 

27997 

27950 
27903 

27857 
27814 

27773 

27733 

27695 

27659 
27635 

27593 

27563 
27534 
27507 
27483 
37463 

37443 

27425 
37410 

27397 
27387 

27379 

27373 
27369 

27368 

27370 

27374 
27379 
27387 
27398 
27412 

27428 


Logs. 


// 


+6.53 
6.61 
6.68 
6.76 
6.84 

+6.91 
6.98 

■05 

.13 
.18 

.25 

.31 

.37 

.43 
.48 

.54 

•59 
.64 

.68 
•73 

■77 
.81 

.85 
.88 

•92 

•95 
.98 

8.00 

8.03 

8.05 

+8.07 
8.09 
8.11 

8.13 

8.13 

+8.14 
8.14 
8.15 
8.15 
8.14 

+8.14 
8.14 

8.13 
8.12 
8.10 

+8.09 


+0.8146 
0.8199 
0.8251 
0.8301 
0.8349 

+0.8395 
0.8440 
0.8483 
0.8524 
0.8564 

+0.8603 
0.8639 
0.8675 
0.8708 
0.8741 

+0.8772 
0.8801 
0.8839 
0.8855 
0.8881 

+0.8904 
0.8937 
0.8948 
0.8968 
0.8986 

+0.9004 
0.9019 
0.9034 

0.9047 
0.9059 
+0.9070 
0.9079 
0.9088 
0.9094 
0.9100 

+0.9104 
0.9107 
0.9109 
0.9109 
0.9109 

+0.9107 
0.9104 
0.9099 

0.9093 
0.9086 

+o.qo7S 


31791.     -,^     .      -,^^     .   , 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


irDay. 

r 

/ 

/' 

G 

H 

Log^. 

Log*. 

f 

idcrcal 

[our.) 

i 

In 
Time. 

s 

In 
Time. 

In       1      In 
Arc.          Time. 

In 
Arc. 

In 
Time. 

Logt. 

V         1 

s 

•       '       h      m 

o            / 

h      m 

/# 

OT.  l6 

0.8755 

+3-379 

+0.002 

34429.1 

2257.9 

3354.1 

215.6 

1-35944 

1.29877 

+4.81 

+0.6825 

^7 

0.8782 

3-389 

-0.004 

34436.4 

22  58.4 

32  55-4 

2  II. 7 

1.35967 

1.29937 

4.70 

0.6718 

i8 

0.8810 

3-399 

0.009 

34446.5   2259.1 

31  56.8 

2    7.8 

1.36002 

1.29996 

4.58 

0.6608 

19 

0.8837 

3409 

O.OII 

34458.1    2259.9 

3058.4 

2    3-9 

1.36065 

1-30055 

4.46 

0.6493 

h    ^^ 

0.8864 

3.420 

O.OII 

345  10.3  j  23    0.7 

30  0.2 

2    0.0 

1.36160 

1.30113 

4.34 

0.6374 

;io)  31 

0.8892 

+3-430 

-0.008 

34521.7   23    1.4 

29   2.1 

I  56.1 

1.36285 

1.30170 

+4.22 

+0.6250 

33 

0.8919 

3-440 

-0.005 

34531.4 

23    2.1 

28  4.1 

152.3 

1. 3643 1 

1.30226 

4.09 

O.6121 

23 

0.8947 

3451 

0.000 

345  39-1 

23    2.6 

27   6.2 

148.4 

1.36596 

1.30280 

3.97 

0.5986 

M 

0.8974 

3.462 

+0.004 

34544.2 

23    2.9 

26   8.4 

144.6 

1.36766 

1-30333 

3.84 

0.5846 

^5 

0.9002 

3-472 

0.008 

345  47-1 

23    3-1 

25  10.8 

140.7 

1.36935 

1.30384 

3-72 

0.5700 

26 

0.9029 

+3483 

+0.009 

34547-9  23   3-2 

2413-2 

136.9 

1.37088 

1.30434 

+3-59 

+0.5547 

27 

0.9056 

3-494 

0.009 

345  47-5 

23    3-2 

2315-8 

I  33-1 

1.37219 

1.30484 

346 

0.5387 

28 

0.9084 

3-505 

0.006 

34546.9 

23    3-1 

2218.5 

I  29.2 

1.37323 

1.30531 

3-33 

0.5219 

29 

0.9111 

3516 

+0.001 

345  47-2 

23    3-1 

2121.3 

125.4 

1.37399 

1-30577 

3-19 

0.5043 

30 

0.9138 

3527 

-0.005 

345  49-6 

23   3-3 

2024.1 

I  21.6 

1-37452 

1.30620 

3.06 

0.4858 

)ec.    I 

0.9166 

+3-538 

-O.OII 

345550 

23    3-7 

1927. 1 

I  17.8 

1-37497 

1.30663 

+2.93 

+0.4664 

2 

0.9193 

3550 

0.016 

346   3-6 

23    4.2 

1830.2 

I  14.0 

1-37551 

1.30704 

2.79 

0.4458 

3 

0.9220 

3561 

0.018 

346  14.9 

23    5.0 

1733-3 

I  10.2 

1.37631 

1.30743 

2.66 

0.4242 

4 

0.9248 

3-572 

0.016 

34627.4 

23    5-8 

1636.5 

I    6.4J1.37751 
I    2.7J1.37916 

1. 30781 

2.52 

0.4012 

h       5 

0.9275 

3  584 

O.OII 

346394 

23    6.6 

1539-8 

I. 30816 

2.38 

0.3768 

0}    6 

0.9302 

+3-595 

-0.004 

346492  j  23    7.3 

14432 

0589 

1.38117 

1.30850 

+2.24 

+0.3507 

7 

0.9330 

3-607 

+0.005 

346  55-7 

23    7-7 

1346.6 

055-1 

1.38342 

1,30882 

2.10 

0.3229 

8 

0.9357 

3.618 

0.013 

34658.3  23    7.9 

12  50.1 

051-3 11-38563 

1.30911 

1,96 

0.2930 

9 

0.9385 

3-630 

0.018 

34657.8  23    7.9 

"53-7 

047.6I  1.38762 

1.30938 

1.82 

0.2  60S 

10     0.9412 

3.642 

0.019 

34655.5 

23    7-7 

10  57-3 

043.8    1.38923 

1.30965 

1.68 

0.2257 

II     0.9439 

+3-654 

+0.017 

346530 

23    7-5 

10   0.9 

040.1 

1.39043 

1.30989 

+1.54 

+0.1875: 

12     0.9467 

3-665 

0.012 

34652.1 

23   7-5 

9   4.7 

036.3 

1.39126 

1.31010 

1.40 

0.1454 

13 

0.9494 

3-677 

+0.005 

34653-6 

23    7-6 

8  8.5 

032.6 

1.39182 

1.31030 

1.26 

0.0987 

14 

0.9522 

3-689 

-0.002 

346  58.2 

23    7.9 

712.3 

028.8 

1. 3923 1 

1.31047 

I. II 

0.0461 

15 

0.9549 

3-701 

0.007 

347    5-3 

23   8.4 

6  16. 1 

025.1 

1.39289 

I. 3 1063 

0.97 

9.9861 

16 

0.9576 

+3-713 

-O.OIO 

347  14.2 

23   8,9 

520.0 

021.3 

1-39369 

1.31076 

+0.83 

+9.9163 

17 

0.9604 

3725 

O.OIO 

347  236 

23   9.6 

4239 

017.6 

1.39476 

I. 3 1088 

0.68 

9.8329^ 

18 

0.9631 

3-736 

0.009 

34732.4 

23  10.2 

327.8 

013.9 

1.39610 

1.31098 

0.54 

9.7294 

19 

0.9658 

3-748 

0.005 

347  39-9 

23  10.7 

231.8 

OIO.I 

1.39771 

1. 3 1 104 

0.39 

9-5931 

20 

0.9686 

3.760 

-O.OOI 

347  45-3 

2311.0 

135-8 

0  6.4 

1.39942 

1.31109 

0.25 

9-3931 

D)  21 

0.9713 

+3-772 

+0.004 

34748.7 

2311.2 

0397 

0   2.6 

1.40121 

1.31111 

+0.10 

+9.0107 

22 

0.9741 

3-784 

0.007 

347  49-4 

23  "'3 

35943-6 

2358.9    1.40300 

1.31111 

-0.04 

-8.6260 

23 

0.9768 

3-796 

O.OIO 

34748.3 

23  II. 2 

35847-6 

2355-2    1.40463 

1.31110 

0.19 

9.2719 

24 

0.9795 

3.808 

O.OIO 

347  45-9 

23  II. I 

35751-5 

2351-4 

1. 40610 

1.31107 

0.33 

9.5208 

25 

0.9823 

3820 

0.008 

347  43-1 

23  10.9 

35655-4 

23  47-7 

1.40730 

1.31100 

0.48 

9.6780 

26 

0.9850 

+3-832 

+0.003 

347  40.8 

23  10.7 

355  59-3 

2344.0 

1.40824 

1. 3 1092 

-0.62 

-9.7931 

27 

0.9878 

3-844 

-0.003 

347  40.0 

23  10.7 

355   3-1 

23  40.2 

1. 40891 

1.31081 

0.76 

9-8838 

28 

0.9905 

3.856 

0.009 

34741.8 

23  10.8 

354  6.9 

2336.5 

1.40948 

1.31069 

0.91 

9.9588 

29 

0.9932 

3.868 

0.015 

347  46.4 

23  II. I 

353  10.7 

2332.7 

1.41007 

1-31055 

1.05 

0.0226 

30 

0.9960 

3.880 

0.018 

347  53-6 

2311.6 

352  14.4 

23  29.0 

1. 41084 

1. 3 1038 

1.20 

0.0780 

31 

0.9987 

+3892 

-0.018 

348   2.3 

23  12.2 

35118.1 

2325.2 

1. 41 194 

1.31019 

-1.34 

-0.t21I. 

3a 

1  X.0014 

+3903 

-0.014 

34811.0 

2312.7 

35021.7 

2321.4 

1.413^ 

Vl.^OQ^'i 

V-L.«5 
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FOR  WASHINGTON  SIDEREAL  TI^'ELVE  HOURS. 


Mean  Solar 
Date. 

hogAi. 

LotBi. 

LogC. 

1 
hotD.          f 

6'i 

1 
H 

Ixwri. 

LocA. 

Loc  L 

Jan.     0.72 

+9.2573 

-0.8651 

-O.5110 

• 

+1.3045 

s 
+0.557 

296  19 

•       1 
350  52 

0.9126 

1.3101 

-0.1483 

10.70 

93405 

0.8683 

0.8100 

1.2838 

0.674 

300  44 

341  26 

0.9340 

1.3070      0.4473 

20.67 

9.4068 

0.8745 

0.9761 

1.2475 

0.786 

304  20 

331   50 

0.9576 

1.3022      0.6134 

30.64 

9.4602 

0.8826 

1-0853 

I. 1928 

0.888 

307  10 

322      I 

0.981 I 

1.3962 

0.7226 

Feb.    9.61 

9.5034 

0.8910 

I.1611 

I. "45 

0.981 

309  23 

3"  56 

1.0029 

1.3896 

0.7984 

19.59 

+95389 

-0.8985 

-I.2137 

+1.0023 

+1.065 

3"  13 

301  34 

1.0221 

1-2833 

-0.8510 

Mar.    1.56 

9.5685 

0.9040 

1.2483 

0.8323 

1. 139 

312  48 

290  59 

1.0384 

1.2781 

0.8856 

"•53 

9.5940 

0.9066 

1.2678 

+0.5247 

1.208 

314  18 

280  14 

1. 0519 

1.3748 

0.9051 

21.50 

9.6171 

0.9057 

1.2736 

-9.2669 

1.274 

315  53 

269  26 

1.0630 

1-2737 

0.9109 

3148 

9.6390 

0.9012 

1.2665 

0.5670 

1.340 

317  37 

258  42 

1.0725 

1-2750 

0.9038 

Apr.  10.45 

+9.6608 

-0.8934 

-I. 2461 

-0.8492 

+1.409 

J19  33 

248    9 

1.0814 

1.3785 

-0.8834 

20.42 

9.6832 

0.8827 

I.21T4 

1.0095     1.484 

321  42 

237  52 

10905 

1.3836 

0.8486 

3040 

9.7066 

0.8700 

I.1601 

1.1161      1.565 

323  59 

227  54 

1. 1006 

1.3897 

0.7973 

May  10.37 

9.7310 

0.8562 

1.0879 

1. 1909 

1.655 

326  21 

218  16 

1.1126 

1.2960 

0.7252 

20.34 

9.7561 

0.8425 

0.9864 

1.2439 

1.753 

328  40 

208  56 

1. 1266 

I. 3018 

0.6237 

3031 

+9.7815 

-0.8302 

^•8377 

-1.2798  j +1.859 

330  50 

199  52 

1. 1424 

1.3065 

-0.4750 

June   9.28 

9.8068 

0.8204 

0.5898 

1. 3016     1.971 

332  46 

190  59 

1.1598 

1.3096 

0.2271 

19.26 

9.8312 

0.8139 

-9.9005 

1.3107 

2.085 

334  23 

182  14 

1. 1782 

1.3110 

-1>.5378 

29.23 

9.8546 

0.8112 

+0.3647 

1.3078 

2.200 

335  42 

173  30 

1. 1969 

1.3106 

+0.0020 

July    9.20 

9.8763 

0.8123 

0.7293 

1.2926 

2.313 

336  42 

164  43 

1.2152 

1-3083 

0.3666 

19.18 

+9.8962 

-0.8166 

+O.9171 

-1.2644 

+2.422 

337  27 

155  48 

1.2327 

1.3044 

+0.5544  ; 

29.15 

9.9141 

0.8232 

1.0389 

1.2211 

2.524 

337  58 

146  41 

1.2490 

1.3991 

0.6761 

Aug.   8.12 

9.9300 

0.8310 

I. 1245 

I. 1592 

2.618 

338  20 

137  17 

1.2638 

1.3931 

0.761S 

18.09 

9.9441 

0.8387 

1. 1857 

1.0723 

2.703 

338  37 

127  36 

1.2771 

1.3869 

0.8230 

28.07 

9.9564 

0.8451 

1.2287 

0.9473 

2.781 

338  53 

117  37 

1.3886 

I.38l3 

0.8659 

Sept.  7.04 

+9.9674 

-0.8491 

+1.2566 

-0.7508 

+2.852 

339  12 

107  20 

1.3987 

1.2768 

+0.8938 

17.01 

9-9774 

0.8500 

I.2711 

-0.3491 

2.919 

339  36 

96  49 

1.3076 

1.3743 

0.9084 

26.98 

9.9869 

0.8471 

1.2729 

+0.0958 

2.983 

340    7 

86  12 

1-3156 

1.3738 

0.910s 

Oct.    6.96 

9.9963 

0.8402 

I.2618 

0.6732 

3048 

340  48 

75  32 

1.3232 

1.3758 

0.8991 

16.93 

0.0061 

0.8294 

I.2371 

0.9061 

3."8 

341  38 

64  59 

1-3308 

1.3799 

0.8744  ] 

26.90 

+0.0166 

-0.8151 

+1.1967 

+1.0484 

+3.194 

342  35 

54  36 

1-3390 

1.3855 

+0.8340 

Nov.    5.88 

0.0279 

0.7985 

I.1371 

I. 1456 

3.278 

343  36 

44  26 

1-3479 

Z.393O 

0.7744 

15.85 

0.0402 

0.7806 

I.0519 

I. 2142 

3.372 

344  39 

34  32 

1.3580 

1.3984 

0.6893 

25.82 

0.0533 

0.7633 

0.9278 

1. 2617 

3.476 

345  39 

24  52 

1. 3691 

X.3O4O 

0.5651 

Dec.    5.79 

0.0670 

0.7482 

0.7320 

1.2924 

3.587 

346  32 

15  23 

1.3811 

1-3083 

0.3691 

15.77 

+0.0809 

-0.7371 

+0.3314 

+1.3083 

+3.704 

347  16 

6     I 

»-3937 

I-3IO7 

+0.9689 

25.74 

0.0947 

0.7311 

-O.0711 

1. 3102 

3.823 

347  49 

356  42 

1.4065 

i.3"o 

-9.7084 

35.71 

+0.1079 

-0.7306 

-0.6501 

+1.2985 

+3.941 

348  II 

347  20 

1.4193 

1.3093 

-0.3874 

E—  +0».002. 

The  above  numbers  give  the  same  reductions  from  mean  to  appacent  place  as  are 
employed  in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  387  to  486, 
from  the  mean  places,  given  on  pages  233  to  250.  In  order  to  render  exact  iiitetpoiatio& 
]X)68ible  through  intervals  of  ten  days,  all  short  period  terms  have  been  omitted* 
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232  TERMS  OF  SHORTTERIOD  IN  THE  NUTATION,  ] 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


Date. 

S"i> 

S"GJ 

• 

Date. 

d"if 

8"0!> 

Date. 

8"if 

8"<a 

Date. 

6"if 

tf 

// 

// 

// 

n 

// 

It 

July    I 

+0.19 

+0.09 

Aug.  16 

-0.27 

0.00 

Oct.    I 

+0.10 

-0.07 

Nov.  16 

+0.03 

2 

+0.09 

O.IO 

17 

0.23 

-0.05 

2 

0.14 

-0.04 

17 

-0.07 

3 

-0.02 

0.09 

18 

0.14 

0.09 

3 

0.16 

+O.OI 

18 

0.14 

4 

0.1 1 

0.07 

19 

-0.02 

O.II 

4 

0.13 

0.05 

19 

0.18 

5 

0.16 

+0.03 

20 

+0.11 

O.IO 

5 

+0.07 

0.08 

20 

0.17 

6 

0.18 

-O.OI 

21 

0.22 

0.07 

6 

-0.02 

O.IO 

21 

0.14 

7 

0.16 

0.05 

22 

0.27 

-0.02 

7 

0.12 

O.IO 

22 

-0.07 

8 

0.12 

0.08 

23 

0.27 

+0.03 

8 

0.20 

0.07 

23 

0.00 

9 

^.05 

O.IO 

24 

0.22 

0.08 

9 

0.25 

+0.03 

24 

+0.07 

lO 

+0.03 

0.09 

25 

013 

O.IO 

10 

0.25 

-0.02 

25 

0.12 

II 

+0.10 

-0.07 

26 

+0.03 

+0.10 

II 

-0.19 

-0.07 

26 

+0.15 

12 

015 

-0.04 

27 

-0.07 

0.08 

12 

-0.08 

O.IO 

27 

0.14 

13 

0.17 

0.00 

28 

0.14 

0.05 

13 

+0.05 

O.II 

28 

O.IO 

14 

015 

+0.05 

29 

0.18 

+0.01 

14 

0.17 

0.09 

29 

+0.02 

15 

+0.08 

0.08 

30 

0.18 

-0.03 

15 

0.26 

-0.05 

30 

-0.08 

i^ 

-0.02 

O.IO 

31 

O'lS 

0.07 

16 

0.30 

0.00 

Dec.   I 

0.18 

17 

0.12 

O.IO 

Sept.  I 

0.09 

0.09 

17 

0.27 

+0.05 

2 

0.26 

18 

0.22 

0.07 

2 

-0.02 

O.IO 

•18 

0.20 

0.09 

3 

0.29 

19 

0.28 

+0.03 

3 

+0.06 

0.09 

19 

■K).IO 

O.IO 

4 

0.26 

20 

0.28 

-0.02 

4 

0.12 

0.06 

20 

-O.OI 

O.IO 

.           5 

0.18 

21 

-0.22 

-0.07 

5 

+0.16 

-0.02 

21 

-O.II 

+0.07 

6 

-0.06 

22 

-o.ii 

O.IO 

6 

0.17 

+0.02 

22 

0.17 

+0.04 

7 

+0.08 

23 

+0.02 

O.II 

7 

0.13 

0.06 

23 

0.19 

-O.OI 

8 

0.21 

24 

015 

0.09 

8 

+0.06 

0.09 

24 

0.17 

0.05 

9 

0.29 

25 

0.25 

-0.05 

9 

-0.04 

O.IO 

25 

013 

0.08 

10 

031 

26 

0.29 

0.00 

10 

0.14 

0.09 

26 

-0.06 

0.09 

II 

0.27 

27 

0.27 

+0.05 

II 

0.22 

0.06 

27 

+0.01 

0.09 

12 

0.19 

28 

0.21 

0.08 

12 

0.26 

+0.01 

28 

0.08 

0.08 

13 

+0.08 

29 

O.II 

O.IO 

13 

0.24 

-0.04 

29 

0-13 

0.05 

14 

-0.03 

30 

+0.01 

O.IO 

14 

0.16 

0.08 

30 

0.15 

-O.OI 

IS 

O.II 

31 

-0.09 

+0.08 

IS 

-0.05 

-O.II 

31 

+0.14 

+0.03 

16 

-0.16 

Aug.    I 

015 

+0.04 

16 

+0.08 

O.IO 

Nov.  I 

+0.08 

0.07 

17 

0.17 

2 

0.18 

0.00 

17 

0.19 

0.08 

2 

0.00 

O.IO 

18 

0.14 

3 

0.17 

-0.04 

18 

0.27 

-0.03 

3 

-O.IO 

O.IO 

19 

0.08 

4 

0.13 

0.07 

19 

0.28 

+0.02 

4 

0.19 

0.08 

20 

-O.OI 

5 

-0.07 

0.09 

20 

0.24 

0.06 

5 

0.26 

+0.05 

21 

+0.06 

6 

+0.01 

0.09 

21 

0.16 

0.09 

6 

0.27 

0.00 

23 

0.12 

7 

0.08 

0.08 

22 

+0.05 

O.IO 

7 

0.22 

-0.05 

«3 

0.16 

8 

0.14 

0.05 

23 

-0.05 

0.09 

8 

-0.12 

0.09 

24 

0.16 

9 

0.17 

-O.OI 

24 

013 

0.06 

9 

+0.01 

O.II 

25 

0.12 

10 

+0.16 

+0.03 

25 

-0.18 

+0.02 

10 

+0.14 

-O.IO 

26 

+0.06 

II 

O.II 

0.07 

26 

0.19 

-0.02 

II 

0.25 

0.06 

27 

-0.04 

12 

+0.03 

O.IO 

27 

0.16 

0.07 

12 

0.30 

-0.0a 

28 

0.15 

13 

-0.08 

O.IO 

28 

O.II 

0.08 

13 

0.30 

+0.03 

29 

0.24 

14 

0.18 

0.09 

29 

-^.04 

0.09 

14 

0.24 

0.08 

30 

0.29 

15 

0.25 

+0.05 

30 

+0.03 

0.09 

15 

0.14 

O.IO 

31 

0.29 

16 

-0.27 

0.00 

Oct.    I 

+0.10 

-0.07 

16 

+0.03 

+0.10 

3* 

-0.23 

[Eph  15I 
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IP  Fcnd.nr.  H.81,  .-.i-]".i 
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MEAN  PLACES  OF  STARS,  1915. 


WASHINGTON.  JANUARY  <A.73». 


Name  of  Star. 


tude. 


a  CanisMajoris  (Siritts)  f 
1 8  Monocerotis 
43  Camelopardalis . 

C  Mensae 

0  Geminorum 

a  Pictoris 
r  Argtis 
15  Lyncis       .        .        .  t 

0  Canis  Majoris    . 
€  Canis  Majoris    .         .  f 

C  Geminorum  .         .  f 

o^  Canis  Majoris  . 

y  Canis  Majoris  . 
51  H.  Cephei . 

6  Canis  Majoris  . 

63  Aurigae 

51  Geminorum 

y^  Volantis    .         .         .  f 

A-  Geminorum 
25  H.  Camelopardalis 

7t  Argils 

S  Geminorum        .         .  f 

d  Volantis    . 

7  Octantis  (G.)     . 

1  Geminorum 

17  Canis  Majoris 

Groombridge  1308 
/3  Canis  Minoris    . 
p  Geminorum 
<r  Argfls 

a'  Geminorum    (Castor) 
a^  Geminorum 

25  Monocerotis 
a  Can.  Min.  .  (Procyon)  f 

24  Lyncis 

K  Geminorum 

/3  Geminorum    (Pollux) 

4  Puppis 

5  Arg^s 
^  Geminorum        . 

26  Lyncis 
Groombridge  1374 

X  Argtis 
tt7  Cancri 
X  Geminorum 

27  Lyncis 
p  Argils 
3  H.  Ursae  Majoris 


t 


t 


-1.6 

4.7 
51 
5.6 
3.6 

3.3 
2.8 

4.5 
4.2 

1.6 
var, 

3.1 

41 

5-3 
2.0 

5-1 

5.3 

3.9 
3.6 

5.1 

2.7 

3.5 
4.0 

6.4 

3-9 

2.4 

5.8 

3.1 
4-2 

3-3 

2.0 

2.8 

5.2 

0.5 
50 

3.7 
1.2 

5.1 
3.5 
5.0 

5-7 
5.6 

3.6 

5-9 
5.0 

4-9 
2.9 

5-5 


Risht  Ascension. 


Annual 
Variation. 


m 


6  41  24.147 

6  43  25.707 

6  44  32.874 

6  47  8.432 

6  47  11.329 


6 
6 
6 
6 
6 

6 
6 
6 

7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 


47 
47 
49 
50 

55 

59 

59 

59 
I 

4 

5 
8 

9 
13 
13 

14 

15 
16 

17 
20 


19.240 
49.608 

55390 
14.472 
17.102 

4.127 

28.510 

54.790 

5.64* 
56.055 

48.725 
29.521 
28.283 
12.571 
16.654 

8.442 
2.913 

52.998 

0.79* 

26.978 


7  20  44.023 

7  22     2.963 

7  22  32.538 

7  23  38.789 
7  26  31.996 

7  29  10.736 
J  a  -  0.264 
7  33  3100 
7  34  51.192 
7  35  49392 
7  39  19.122 
7  40  7.018 
7  42  2.035 
7  45  43.165 
7  48  17.882 

7  48  31.771 
7  50     2.805 

7  54  37.092 
7  55  47.407 

7  58  18.059 

8  2     4.338 

8  3  55.427 
8     4  22.221 


+  2.6434 

3.1281 

+  6.4884 

—  4.9417 
+  3-9582 

+  0.6176 
1.4883 
5.2069 
2.7879 

2.3574 

+  35606 

2.5048 

2.7148 

29.2318 

2.4381 

+  4.1329 
+  3.4480 

—  0.5012 
+  3  4502 

12.8254 

+  2.1189 

+  3.5865 

—  0.0194 
—20.2238 

+  3.7304 

+  2.3738 
6.2749 

3.2554 
38631 
1. 9016 

+  3.8332 

•       •       •       • 

2.9819 
3.1421 

5.0937 

+  3.6265 

3.6758 
2.7636 
2.5232 
3.6766 

+  43814 
7.2441 

1.5259 
3.6339 
3.6903 

+  4.5299 

2.5546 

+  6.0120 


Declination. 


Ai 

rV'ai 


ff 


-16  35 
+  2  30 
+68  59 
-80  43 

+34  3 

-61  51 

-50  30 

+58  32 

-II  55 
-28  51 


+20 

-23 

-15 

+87 
-26 


41 
42 
30 
II 

15 


yS  Volantis,  comp.  5".8,  ia".9n.  pr. 
<  Gem.,  comp.  8»,  7^.0  s.  pr. 


+39  27 
+16  18 

-70  21 

+16  41 

+82  34 

-36  56 
+22  8 
-67  48 
-86  53 
+27  58 
-29  8 
+68  38 
+  8  27 

+31  57 
-43  7 

+32  4 
Jd  - 

-  3  55 
+  5  26 

+58  54 

+24  36 
+28  13 
-14  21 

-24  38 
+26  59 

+47  47 

+74  8 

-52  45 

+25  37 
+28  2 

+51  45 
-24  3 
+68  43 

v  ArgOs,  itar.  a*. 


55.77 
21.80 

19.96 

30.15 
53.33 

0.16 
47.80 

8.08 

52.50 
20.52 

45.29 
30.00 

24.90 
5.45 
27.17 
37.06 
14.88 
39.88 
40.50 

42.85 

40.18 
23.28 

6.13 
53.55 

4.77 
11.78 
27.05 
41.16 
16.89 
43.66 

34-45 

■  4-13 
13.16 

36.57 
37.89 

9.66 

56.71 
23.32 
44.72 
12.46 

9.69 
48.11 
14.71 
34.86 

0.52 

10.18 
30.65 
32.57 


m".4  n,  f . 


c  Gem.,  oaap.  9*.  5.  &*,€  •.  pr. 


X5  Lynds.  dup.,  4*"-9.  6»».2,  o".7 
«  Can.  Maj.,  comp.  9^,  7'^8  s.  f. 
<  Gem.,  var.,  10^.15.  3"r-4".3 

Poeidoas  given  for  SiriuB  and  Procyon  are  those  of  the  centers  of  their  orbits.    Oomctkni  ghrcn  tm  \ 

remmJa  to  be  applied  to  reduce  to  the  positions  of  the  stars. 
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MEAN  PLACES  OF  STARS,  1915. 


WASHINGTON.  JANUARY  c(*.73a. 


Name  of  Stnr. 

Macni- 
tude. 

5.9 
1-5 
5.4 
5.1 
5.3 

Right  Ascension. 

Annual 
Variation. 

1 
Declination.         y^ 

76  Ursap  Majoris 
P  Crucis 
I  Octantis    . 

31  Comae 

32  H.  Camelop.  seq,         .  t 

h 
12 

12 

12 

12 

12 

m        s 

37  51.390 
42  44.680 
45  55.22* 

47  33.559 

48  29.536 

s 
+2.6314 

3.4823 

5-9557 
3.9240 

0.4388 

0        /        *'       1 
+63    10  46.47   1 
-59    13   27.68 
-84   39   43.10 
+28      0    10.80 
+83    52    29.63 

— 1 

] 

n  Centauri    . 

€  Ursae  Majoris  (Alioth) 

d  Virginis 

a  Canum  Venat.  seq.     .  t 

6  Muscap 

4.3 

3.7 
2.9 

3.6 

12 
12 
12 
12 
12 

48  43.435 

50  17.640 

51  19.267 

52  3.235 
56  24.108 

+3.3128 
3.6482 
3.0208 
2.8106 
4.0726 

-39  43     0.51 
+56  25  15.62 
+  3  51  33.00 
+38  46  37.95 
-71     5  26.22 

€  Virginis 

0  Virginis                       .  t 
43  Comae 
20  Canum  Venaticorum . 

y  Hydrdb 

3.0 
4.4 
4-3 
4.7 
3.3 

12 

13 
13 
13 
13 

57  56.741 
5  32.829 

7  54.514 

13  44.057 

14  17.827 

+2.9865 
3-1032 
2.8025 
2.6956 

3-2555 

+11  24  56.75 

-  5     5     7.72 
+28  18  31.63 
+41     I   II. 61 
-22  43  24.10 

I  Centauri    . 

C^  Ursap  Maj..     (Mizar)  f 
C  Ursae  Majoris     . 
a  Virginis            (Spica) 
Groombridge  2001 

2.9 
2.4 
4.0 
1.2 
6.1 

13    15    48.741 
13    20  30.405 

Jar  +  0.959 
13  20  42.776 
13  23  57.867 

+3-3616 
2.4221 

•       •       •       « 

3-1570 
1-5243 

-36  15  51.30 
+55  22     8.38 
^d  -  12.70 
wo  43     4.50 
+72  49  57.36 

1 

70  Virginis 

K  Octantis    . 

C  Virginis 
17  H.  Canum  Venaticorum 

€  Centauri    . 

5-2 

5.6 

3.4 
50 

2.6 

13 
13 
13 
13 
13 

24  16.359 
26  56.42* 

30  21.625 

31  0.209 

34  29.567 

+2.9340 
9.0822 

3-0545 
2.6817 

3-7802 

+14  13  56.80 
-85  21     4.95 
-  0     9  41.83 

+37  37     3-52 
-53     2     5.10 

m  Virginis 
r  Bootis 

tf  Ursae  Majoris  (Alkaid) 
89  Virginis 
C  Centauri    . 

5.2 

4.5 
1-9 
5.1 
3.1 

13 
13 
13 
13 
13 

37     8.910 

43  13.369 

44  11.605 

45  14-978 
50  13.771 

+3-1452 
2.8508 

2.3680 

3-2541 
3-7256 

-  8  16  28.09 
+17  52  47.83 
+49  44  13.63 
-17  42  40.10 
-46  52  13.73 

V  Bootis 

8  Apodis                         .  t 
r  Virginis 
II  Bootis 
/?  Centauri    . 

2.8 
var. 

4.3 
6.1 

0.9 

13 
13 
13 
13 
13 

50  38.254 
57     0.213 
57  19.165 
57  19.286 
57  48.819 

+2.8567 

5-7399 

3-0513 
2.7215 

4.2058 

+18  49  24.20 

-76  23  13.79 

+  I   57  19.56 
+27  47  47.97 

-59  57  48.55 

TT  Hydrae 
8  Centauri    . 
a  Draconis    . 
d  Bootis 
K  Virginis 

3.5 
2.3 
3.6 
4.8 

4.3 

14 

14 
H 
14 

I  31.624 

1  40.478 

2  5.304 
6  31.390 
8  21.561 

+3.4094 

3-5196 
1.6244 

2.7370 
+3-1968 

-26  16  24.30 

-35  57     8.22 
+64  46  54.53 
+25  29  37.59 
-  9  52  42.89 

4  Ursae  Minoris 
I  Virginis 

at  Bootis         {.A returns) 
X  Bootis 
<y  Octantis    . 

5.0 

4.2 
0.2 

4.3 
4-1 

14 
14 
14 
H 
14 

9     9.61 1 

II  33.307 
II  47.030 

13     9.239 
13     9.28* 

-0.2816 

+3.1424 

2-7355 
2.2831 

9.2466 

•¥77  56  48.72 

-  5  35  43.30 
+19  37  28.04 

+46  28  41.47 
-83  16  47.50 

A.  Virginis     . 
2  Librae 
0  Bootis 

3a  H.  Cam  .  sUr  5".«.  ai".6  n.  pr. 
«  Can.  Ven..  star  5",  19". 8  ».  pr. 

4.6 

6.3 
41 

•  Vir 

<»Urs 
J. 

14 
14 
H 

Kinis. 
1.  Maj 
»"n. 

14  30.430 
18  51.030 
22   18.243 

comp.  9».  7".  I  n 
,  sUr  Alcor  4».c 

lEpVi  is\ 

+3-2-^ 

3.22 

+2.0^ 

pr. 
>,  I.  79^.a 

^o8 

»37 
•  A| 

-12  58  49.37 
-II   19  34.81 

+52  14  35.61 

;kmUs,  Twr.  Iitcv.,  ^.5^ 

6P».< 
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I 

DKlina 

tion 

Annunl 

VariBtion. 

,J 

+19   36   30.67 

-16.279 

!9 

-    I    50 

50,69 

16.IJO 

7 

+76      4. 

26.15 

J6.004 

'5 

+30  44   38.50 

15-887 

•3 

+38   40  46.56 

1 5 -819 

•9 

-41    47 

6.06 

-iS.qsp 

[I 

+30     6 

5005 

15.716 

17 

-60  29 

6.76 

14-974 

|i 

+44  46 

14,81 

15.640 

;o 

-7841 

6.42 

'S-S34 

« 

-  5  17 

21.29 

-15-758 

'3 

+27  25 

55-12 

i5-a75 

■J 

+  2   15 

1.72 

i5.»8o 

|! 

-1538 

39.87 

15-088 

l8 

-15  41 

21.05 

.5-080 

n 

+59  38 

20.62 

-14-70* 

l6 

+74  30 

10.25 

14.721 

'5 

-J  I     4 

2.22 

14.652 

17 

+14  47 

21.14 

14-659 

|i 

-42  47 

32-73 

14.666 

:3 

-  8  10 

56.32 

-14.409 

» 

+40  43  31.03 

14.292 

* 

-24  56 

54-64 

.4.278 

>3 

+27  16 

42-50 

.4.138 

17 

+25  II 

58.37 

14-136 

■a 

+87  33 

38-31 

-'3.873 

7 

-51  46 

34-94 

13.853 

|i 

-1928 

15.06 

13.764 

7 

-68  22 

0.14 

"3 .523 

■o 

+  5  15 

15.36 

'3.485 

13 

+33  37 

52-65 

-'3.533 

tS 

-  9     4 

11.92 

'3.409 

i7 

+72     8 

II. 11 

12.815 

•4 

+37  40 

28,94 

12.718 

w 

+15  43 

3432 

12.785 

14 

+59  15 

48.31 

-H.67. 

'7 

-16  25 

15.31 

12.69s 

'3 

-84  .1 

5.28 

,2.569 

;8 

+29  23 

53- "2 

'2-5'5 

12 

+41      7 

20.07 

.2-364 

•s 

-40  52 

55-46 

-11.288 

4 

-14  30  24.03 

W-143 

>4 

+27     0 

0,25 

ia.aa7 

|6 

+36  54  40- 29 

11.782 

i<* 

+  641 

32.38 

i'^49 

'S 

+15  41 

13.45 

-'..390 

>s 

+18  24 

11.83 

II. 243 

k 

-  3  10 

15.08 

-ii.'S' 

TTie  padtioa  kivch  ii  t 
Id  reduce  to  Iht  positkin  < 
lEDb  ij) 
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N.™c.St„. 

^ 

V«Utkm. 

v^ 

12  H,  Draconis 

5-i 

h     n        > 
15   45    22.054 

+o.goja 

4^2    51    43.02 

~ 

« 

3-8 

15   46   34-648 

■M.9S83 

+  4  43  58.75 

1 

c 

4-3 

15   47      4.094 

-a. 3036 

+78     3  23.35 

) 

P  Trianguli  Australis    . 

30 

15  47  38490 

+S»S7a 

-*3  10  10.23 

X  Librae 

5-1 

15  48  23.796 

3-4774 

-19  54  50.15 

Y  Serpentis  . 

39 

15  52  31-567 

-"■7697 

■HI 5  56  17.98 

- 

n  Scorpii 

30 

15  53  42  394 

3-6*38 

-25  52  13.02 

«  Coronae  BoreaUs 

4-2 

15  54    4-044 

2.4813 

+27     7  23.97 

S  Scorpii 

2-5 

15  55  18.247 

3-5433 

-22  22  50.38 

9  Draconis   . 

41 

16    0  17.734 

1.1117 

+58  47  3111 

/S  Scorpii                        .t 

2.9 

16    0  29-473 

+3-4835 

-19  34  24.98 

- 

K  Herculis    .     '   .         .  t 

5-3 

16     4  14-227 

1. 7051 

-H7  16  20.89 

Groombridgc  2320     . 

5^4 

16     6     5.165 

0.1518 

■i-68     2     2.01 

^  Herculis 

4-3 

16     6     5-484 

1.8898 

-f45     9  26.16 

«yApodis 

4.8 

16     7  36.008 

8.8S3S 

-78  29     1.45 

6  Ophiuchi   . 

3-0 

16     9  53-373 

+3 -'415 

-  3  28  34.40 

- 

<r  Coronas  Bor.  seq.        .  f 

5-8 

16  11   29.697 

-M-I4S8 

-•■34    4  24.81 

19  Ursae  Minoris 

5-5 

16  13  13.911 

-1.7483 

+76     5  3108 

y'Normx 

4.1 

16  13  28.249 

+4-4731 

-49  56  53- 18 

t  Ophiuchi   . 

3.3 

16  13  49326 

3.1718 

-  4  29  10.00 

<r  Scorpii                        .t 

3.1 

16  16     ..137 

+3-6416 

-25  23  23.18 

- 

r  Herculis    . 

3-9 

16  17  II. 149 

■  .8031 

+46  30  54.78 

y  Hercuhs    . 

3-8 

16  18  10.185 

+2-64S4 

+19  21     7.03 

I?  UrsEe  Minoris     . 

50 

16  19  58.320 

-1. 790s 

+75  57     5.99 

y  Apodis 

3-9 

16  20  22.413 

-t9.IM4 

-78  42  30.41 

w  Herculis    . 

4-5 

16  21    29.321 

-H.7618 

-H4  13  41-60 

- 

tf  Draconis   .                 .  t 

2.9 

16  22  50.274 

0.8078 

+61   42  22.83 

a  Scorpii       .  (Antares)  t 

16  24  11.574 

3-6741 

-26  14  39.44 

fi  Herculis 

2;8 

16  26  33-876 

"-S774 

+21   40  36.44 

X  Ophiuchi   .                 .  t 

3-8 

16  26  37.506 

♦s-Msg 

-f  2   10     8.98 

A  Draconis   . 

5-0 

16  28     8.583 

-O.I3V7 

+68  57     7-41 

- 

T  Scorpii 

2.9 

16  30  35-282 

+3-7»96 

-28     2  26.34 

a  Herculis     . 

4-2 

16  31   21.748 

'■9335 

+42  36  41.87 

C  Ophiuchi   . 

2.7 

16  32  28.593 

3-3008 

-10  23  44.78 

24  Scorpu 

50 

16  36  39.286 

3-4666 

-17  34  42.54 

C  Herculis    .                 .  j 

3-0 

16  38     4-895 

-t-a.3&i4 

*$i  45  22.12 

- 

a  Trianguli  Australis 

1.9 

16  39  39-107 

6.323s 

-68  52  23.62 

tf  Herculis    . 

3-6 

J  6  39  58.872 

»-oSS8 

+39    4  59.66 

Groombridge  2377 

4-9 

16  43  41.071 

'-"373 

+56  56    0.48 

e  Scorpii 

2.4 

16  44  39-268 

3-8797 

-34     8  24.25 

49  Herculis 

6.4 

16  48   12.623 

-K.73ea 

+15     6  57.46 

- 

f'Arffi 

4.2 

16  52  48.206 

477" 

-53     I   52.35 

K  Ophiuchi   . 

34 

16  53  38-638 

-M.8383 

-f  9  30  22.86 

£  Ursa:  Minoris     . 

4.4 

16  54  37-997 

-6.as77 

+S2    10  44.05 

30  Ophiuchi   . 

5-0 

16  56  34-673 

+3-'6»Q 

-  4     5  45-47 

e  Herculis     . 

39 

16  57      2.2l6 

■M.9M6 

+31     3     3.13 

. 

d  Herculis    , 

5-3 

16  58  27.992 

a.3ilo 

+33  41   26.13 

Tf  Ophiuchi  .                 .  f 

2.6 

17     5  30075 

+3 -4375 

-15  37  13.99 

J  |™rtj.™p-^  '■  '),"■'„"■,'■ 
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I-              (H 
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JANUARY  ot.ji 


Aamuil 
Vuiation. 

Annu.1 

+a.468o 

+49   50  42.51 

+18,458 

3-*8S' 

-21      8 

38.83 

.8.367 

1.0648 

+75  47 

17.92 

18.546 

30S3' 

-  0  33 

21.30 

18.500 

a.688g 

+38  36 

27.07 

18-685 

+3.3137 

-27  29 

14.91 

+i8-70» 

»-Wl4 

+10  23 

14.19 

18-738 

6.3126 

~8i  49 

39-87 

18-761 

35960 

-47  19 

4645 

18-737 

J.8092 

+29  46 

34- 51 

18-770 

+3.8869 

+33     7 

4.97 

+18.899 

3.638. 

-51  45 

50.53 

18.878 

3.'79» 

-14     2 

29,33 

18.953 

3.8933 

+24     9 

8.89 

.8.965 

3.I3St 

+65  45 

11.17 

18,903 

+3. '309 

-  8     I 

55.91 

+19,104 

4-3154 

-70  31 

41-31 

19.138 

3.1863 

-16  16 

23.30 

19.096 

33»f9 

-30     4 

23.03 

.9,013 

^.7546 

+41   52 

8.08 

i9-3'>7 

+3.905= 

t27  37 

'7-25 

+19,490 

3.9864 

+14  44 

51-74 

19-33S 

3.o3og 

+  857 

0.14 

19,411 

3,3030 

-21   38 

2.67 

19,5.0 

1.8994 

+74  55  40.  "8 

19.443 

+3-4071 

-45  42 

26.60 

+19,453 

30378 

+  8  15 

30. 1  z 

i9.S>5 

1.8787 

+56  4" 

56.28 

19-853 

3-1073 

-  6  30 

26.81 

19.374 

31448 

-  9  33 

3.17 

19-593 

+3-S'95 

-58  42 

8.12 

+19-675 

31094 

+  2  49 

3-66 

19-641 

3-3449 

-32  59 

43-05 

19-581 

=-4S'7 

+67  38  46.70 

19.680 

3.9658 

+23   16 

29.52 

19673 

+3-1530 

-20  33 

53.33 

+19.638 

3-6504 

+61  48 

57.70 

19-747 

3.9906 

+22  56 

9-35 

19,788 

3.0753 

+  0  47 

24.69 

19,686 

3.0430 

+  5  54  43-24 

19.753 

+3.0331 

+12  17 

29-41 

+19,846 

-0,3579 

+86  50 

19-16 

19.867 

+3.1147 

-38  17 

19-13 

.9,861 

»-9709 

+30  51 

22.14 

19.86a 

3.9183 

+45  59 

51.23 

19-491 

+1-9348 

+42  47 

50-73 

+19-916 

3-0844 

+  59 

55.78 

19.496 

+3.4387 

+77     9 

28.64 

+30.093 

1 1^  Aqiuill.  tur  M<.  49". • 
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WASHINGTON.  JANUARY  0^.732. 


Name  of  Star. 

Maffni. 
tude 

4-3 

Right  Ascension. 

Annual 
Variation. 

DccUnation. 

Annual 
Variatioa 

K  Andromcdae 

h 
23 

m         s 
36    13.039 

s 
+  2-9474 

0        /         " 

+43  51  47.31 

+19.913 

03*  Aquarii 

4.6 

23 

38    18.918 

3.1127 

-15     0  53.55 

19893 

i*  Aquarii 

5-3 

23 

39  47.668 

3."4S 

-18  44  55.85 

19.962 

^  Andromedae 

51 

23 

41  49.039 

2.9637 

+45  56  53.64 

19.97s 

41  H.  Cephei . 

5.0 

23 

43  50.271 

2.8495 

+67  20     3.92 

19.986 

6  Sculptoris. 

4.6 

23 

44  29.985 

+  3-1278 

-28  36     2.61 

+19.867 

Y^  Octantis    . 

5.1 

23 

47     9.199 

3.6160 

-82  29  28.43 

20.002 

^  Pegasi 

5-2 

23 

48     9.684 

3-0480 

+18  38  53.44 

19.980 

p  Cassiopeia 

4.8 

23 

50    7-747 

2.9817 

+57     I  35.42 

20.028 

Groombridge  4163 

6.6 

23 

50  40.703 

2.8799 

+73  56  14.18 

20.024 

00  Piscium 

4.0 

23 

54  56.738 

+  3-0795 

+  6  23  34.05 

+19-933 

e  Tucanap 

4-7 

23 

55  30.465 

3-1392 

-66     2  59.09 

20.034 

30  Piscium 

4.7 

23 

57  36.059 

30772 

-  6  29  11.22 

20.007 

2  Ceti 

1 

4.6 

23 

59  23.188 

+  30752 

-17  48  33.28 

+20.032 

NORTHERN  CIRCUMPOLARS. 


43  H.  Cephei . 
a  Ursse  Minoris  (Polaris) 
Groombridge  750 
Groombridge  944 

51  H.  Cephei . 

Groombridge  1 11 9 
I  H.  Draconis 
30  H.  Camelopardalis 
Bradley  1672 
Groombridge  2283 

e  Ursae  Minoris 

S  Ursae  Minoris 

A.  Ursae  Minoris 
76  Draconis    . 
39  H.  Cephei . 


4-5 
2.1 

6.7 

6.4 

5-3 
7.0 
4.6 

5-3 

6.3 
7.2 

4-4 

4-4 
6.6 

5-7 
5.6 


56 

29 

9 

34 
I 

13 

25 
10  20 

12  14 


o 

I 

4 
5 
7 
8 
9 


15 
16 

17 
19 


4 

54 

59 

5 


20  48 
23  27 


54.030 
15.60* 
27.362 
35.250 
5.64* 
47.916 

4.133 

49.679 
27.688 

20.16* 

37.997 

40.30* 

3.27* 
48.820 

44-653 


+  7.6192 

28.5356 

17-5817 
18.7618 

29.2318 

+60.5580 
8.8008 

7-5850 
+  0.3615 
-19.5312 

-  6.2577 
19.4981 

71-5931 
4.1574 

-  0.2579 


SOUTHERN  CIRCUMPOLARS. 


4  Octantis  (G.) 
31  Mensae  (G.) 
7  Octantis  (G.) 
C  Octantis 
tl  Octantis 

y  Octantis 
^  Octantis 
X  Octantis 
<f  Octantis 
t)  Octantis 


5.6 
6.2 
6.4 

5-4 
6.3 

5.4 

41 
5.2 

5-5 
5-7 


I  42  9.88* 

5  46  38.12* 

7  17  0.79* 

9     9  14.21* 

10  59  56.06* 

12  45  55-22* 

14  13  9-28* 

18  5  0.43* 

19  24  31.66* 
22  15  43.98* 

[Eph  15I 


-  3-7794 
11.6858 
30.2238 

8.1212 

-  0.3564 

+  5-9557 
9.2466 

35-734» 

95-7707 
+12.3687 


19 

9 
II 


+85  48 
+88  51 

+85 
+85 
+87 

+88 
+81 
+82 
+88 
+87 

+82 
+86 
+89 
+82 
+86 


6.45 
6.49 

51.7X 
25.87 

5.45 


-85 
-84 
-86 

-85 
-84 

-84 
-83 
-87 
-89 
-86 


+19.427 
18.547 

9-341 
+  2.214 

-  5-3^5 


53  22.50 

-11.032 

42   12.85 

15-664 

59  30.46 

18.189 

10  15.98 

19-947 

33  38.31 

13-873 

10  44.05 

-  S-641 

36  51.19 

+  0.019 

0  51.13 

5.620 

13     2.89 

13.491 

50  19.16 

+19.867 

II  57.70 

+18.114 

49  49.43 

+  1.255 

53  53-*5 

-  6.604 

19  28.08 

14.691 

8  11.87 

19.366 

39  43.10 

—19.621 

16  47.50 

-16.771 

39  52.55 

+  0.312 

13  43-28 

7.226 

24     3.31 

+z8.o8z 

JANUARY,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


H.  Cephei. 

Mag.  4.5 


1-3 
••3 
3^ 

4-3 
6.2 

xx.a 

xa.a 

«3« 
X4-a 
IS* 

i6.a 
17.2 
x8.2 
X9.2 


Richt 


20.2 

44.99 

2X.2 

44.7a 

92.2 

44.46 

23-» 

44.21 

25.2 

s6.2 

27.2 


28.2 


312  j 


h 
o  56 

t 

50.82 
50.53 

50.22 

49.89 
49.57 

49.a5 
48.94 

48.65 

48.39 
48.15 
47-91 
47.67 

47.4a 
47.16 
46.87 
46.56 

46.23 
45.90 
45.58 
45a8 


+8548 


Dcdi- 
nation 
North, 


II 


43-97 
43-74 
43.49 
43-a4 

42.96 
43.68 

42.37 
42.07 


31.88 
32-01 
32.12 

32-21 
32.28 

33-34 
33.35 

33-34 
33.34 
33.36 

33.39 

33.44 
33.50 
33.56 
33.60 

33.61 
33.60 

33.55 
33.48 

32.40 

32.32 
32.2a 

33.14 

32.06 
32.00 

3194 
31-89 

31.83 

31.77 
31.70 

31.60 


01  Unce  Minoils. 
(Polaris.) 
Mag.  2.1 


Mean 
Solar 
Datc 


13.68 
o^  56- 
••85'>48' 


+13-65 
54'-030 

•45 


6" 


Jan. 

0.3 
1-3 
3.3 
3.3 

4.3 
5.3 
6.3 
7.3 

8.3 

9-3 
10.3 

".3 

12.3 

13.3 
14.2 

15.3 

16.2 
17.2 
18.2 
19.2 

20.2 
21.2 

22.2 
23.2 

24.2 

25.2 
26.2 
27.2 

28.2 
29.2 
30.2 
31.2 


Right 
Ajtccn> 

SIOQ. 


h  m 
X  28 

9 

74.39 

73.39 

73.33 
71.19 

70.02 

68.84 
67.70 
66.62 

6563 
64.71 

63.84 
62.98 

62.08 
61. II 
60.06 

58.93 

57-73 
56.51 
55-30 
54.12 

53-01 

51-97 
50.98 
50.0a 

49.08 
48.15 
47-31 
46.22 

45- 18 

44-09 
42.94 

41.75 


+8851 


Decli- 
nation 
North. 


n 


33.38 

33.55 
32.72 

33.88 
33.01 

33-" 
33.18 

33.33 

33-38 

33.33 
33-39 
33.47 

33.57 
33-68 

3378 
33.88 

33.95 

33.99 
34.00 

33-99 

3396 
33.93 
33.88 

33.84 

33.81 

33.79 
33.78 
33.78 

33.77 
33.76 

33-74 
33.70 


Ozoombildxe  760. 

Mag.  6.7 


Mean 
Solar 
Date. 


Jan. 

0.4 
1.4 
2.4 

3-4 

4.4 

5.4 
6.4 

7-4 


Right 
Ascen- 
sion. 


h  m 
4     9 

s 
41.35 

41.17 
41.07 
40.94 

40.80 
40.65 
40.48 
40.32 


8.4  !  40.16 
9.4  40.03 
10.4    39.92 


II.4 


39.81 


12.4    39.70 

13-4  i  39-58 
14.4  I  39.44 

15-4  I  39-38 


50.24        +50.23 

i"*  29™     i5".6o 
+88**  51'       6".49 


16.4 
17.4 
18.3 

19-3 

20.3 
21.3 
22.3 

333 

34.3 

35-3 
26.3 

37-3 

38,3 

39.3 
30.3 


39-" 
38.92 

38.71 
38.49 

38.28 
38.07 
37.88 
37.69 

37-51 

37-33 
37.16 

36.98 

36.79 
36.59 
36.38 
36.14 


Decli- 
nation 
North. 


+85  20 


n 


11.77 

12.10 
12.42 

12.74 
13.06 

13-35 
13.61 

13.85 

14.07 
14.28 
14.49 
14.71 

14.95 
15.21 

15-49 
15-77 

16.04 
16.30 
16.54 

16.75 

16.93 
17.10 

17.35 
17.40 

17.55 
17.71 

17.88 

18.05 

18.25 

18.45 
18.65 

18.84 


Oroombildge  944. 

Mag.  6.4 


Mean 
Solar 
Date. 


12.30       +12.26 


tin 


.// 


4"    9"     2  7'. 362 

+85^19'    SI 

TBph  15] 


71 


Jan. 

0.5 
1-5 
3.5 
3-4 

4.4 

5-4 
6.4 

7-4 

8.4 

9.4 

10.4 

11.4 

12.4 

134 
14.4 

15-4 


Right 
Ascen- 
sion. 


h  m 
5  34 

53.58 
53-60 

53-59 
5358 

53-55 
53-49 
53-43 
53-35 

5339 
53.34 

53-19 
53-16 

53-14 

53" 

5307 
5302 


+859 


Decli- 
nation 
North. 


n 


16.4   52.94 
17.4 1 52.84 


18.4 
19.4 

20.4 
21.4 
22.4 

23-4 

34-4 
354 

26.4 

37.4 

28.4 
39.4 
30.4 
31-4 


53-73 

52.60 

52.46 
53.34 

52.20 

53.08 

51.96 
51.86 

51-76 

51-65 

51.54 
51-43 
51.28 

51-13 


38.68 

39-03 

3938 

39-74 

40.09 
40.44 
40.76 
41.06 

41-33 

41.57 
41.83 

42.08 

42.36 
42.66 
43.98 

43-33 

43.66 

43-99 

4431 
44«6o 

44.87 
45-13 

45-35 
45-58 

45.80 
46.03 
46.27 
46.52 

46.79 
47-06 
47-34 
47-63 


61  H.  Cephei. 

Mag.  5.3 


Mean 
Solar 
Date 


11.86        +II.81 

S^  34"    35'-350 
+85**    9'     25".87 


Jan. 

0.5 
1-5 
3-5 
3.5 

4.5 
5-5 
6.5 
7-5 

8-5 

9-5 
10.5 

".5 

".5 
13-5 
14.5 
15-5 

16.5 

17-5 
18.5 

19-5 

20.5 

31.5 
22.5 

33-5 

24-5 
25-4 
26.4 

37-4 

28.4 
29.4 

30.4 
31-4 


Right 
Ascen- 
sion. 


h  m 

7     I 

s 
41.08 

41.28 

41.47 

41.62 

41.74 
41.83 
41.88 
41.92 

41.94 

41.98 
42.04 

43.13 

42.23 

43.34 
43.44 


43.52 

i3.»5 

43.56 

14.22 

42.57 

14.59 

42.54 

14.94 

42.48 

15-27 

42.40 

15.59 

42.31 

1S.88 

42.22 

16.17 

42.14 

16.44 

42.07 

16.71 

42.01 

T6.08 

41-97 

17.27 

41.92 

17.57 

41.87 

17.87 

41.82 

18.20 

41.74 

18.53 

41.64 

18.88 

20.38      +20.35 


+87 


7"    I 
^11' 


5  .45 
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FEBRUARY,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHING^pN. 


48  H.  Cephd. 

a  Unce  Minorii. 
{Polans.^ 
Mag.  2.1 

Gxoombzldfe  710. 

Gxoomlnldce  M4. 

51 H.  CeplK 

Mag.  4.5 

Mag.  6.7 

Mag.  6.4 

Mag.  5.3 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Rifht 

Dc<fi- 

Mean 

Right 

Dccit> 

Mean 

Right 

r 

Solar 

Asccn> 

natkm 

Solar 

Asccn- 

nation 

Sdar 

AaccB- 

natkm 

Sdar 

Aacea- 

naticm 

Solar 

AtCCB- 

n 

Date. 

sion. 

North. 

Date. 

fioo. 

North, 

Date. 

sioo. 

NofuL 

Date. 

sion. 

Nortk. 

Date. 

lion. 

-V 

h  m 

•     1 

h  m 

•     t 

h  m 

• 

h  m 

•        r 

h  m 

Feb. 

0  56 

+8548 

Feb. 

I  28 

-♦«8  5i 
It 

Feb. 

4    9 

+8520 
It 

Feb. 

5  34 

+85    9 

fi 

Feb. 

7    I 

^ 

0.2 

s 
42.07 

31.60 

o.a 

t 
41.75 

33.70 

0.3 

t 
36.14 

18.84 

0.4 

a 
5i.»3 

47.63 

0.4 

t 
41.64 

li 

1.2 

41.76 

31-48 

1.2 

40.56 

33.64 

1-3 

35.88 

19.01 

1-4 

50.96 

47.90 

1.4 

41.49 

l( 

2.2 

41.47 

31.34 

2.2 

39.40 

33.54 

2.3 

35.63 

19.14 

2.4 

50.77 

48.15 

2.4 

41.31 

I( 

3-2 

41.20 

31-17 

3.2 

38.31 

33.42 

3.3 

35.38 

19.26 

3.4 

50.57 

48.37 

3.4 

41. II 

l( 

4.2 

40.95 

30.99 

4.2 

37.30 

33.30 

4.3 

35.13 

19.35 

4.4 

50.38 

48.56 

4.4 

40.90 

2( 

5-2 

40.72 

30.82 

5.2 

36.38 

33.17 

5.3 

34.89 

19.42 

5-4 

50.20 

48.73 

5.4 

40.69 

3< 

6.2 

40.51 

30.65 

6.2 

35.54 

33.04 

6-3 

34.68 

19.49 

6.4 

50.03 

48.88 

6.4 

40.50 

2( 

7.2 

40.32 

30.51 

7-2 

34.73 

32.93 

7-3 

34.48 

19.56 

7.4 

49.87 

49.04 

7.4 

40.33 

2( 

8.2  1  40.12 

30.38 

8.2 

33.91 

32.84 

8.3 

34.29 

19.64 

8.3 

49.72 

49.21 

8.4 

40.18 

9.2 ,  39.90 

30.27 

9.2 

33.06 

32.76 

9.3 

34.10 

19.75 

9-3 

49-59 

49.40 

9.4 

40.05 

10.2 '  3Q.67 

30.15 

10.2 

32.13 

32.69 

10.3 

33.89 

19.87 

10.3 

49-44 

49.60 

10.4 

3992 

II. I   3941 

30.03 

II. 2 

31." 

32.61 

"3 

33.66 

ao.oo 

"•3 

49.27 

49.83 

II.4 

39.77 

1 

12. 1   ;  39.14 

29.89 

12.2 

30.04 

32.51 

12.3 

33-4^ 

20.13 

12.3 

49.09 

50.06 

12.4 

39.59 

13.1      3887 

29.72 

13.2 

28.96 

32.39 

13.3 

33.16 

20.25 

133 

48.89 

50.28 

13.4 

39.37 

I4.I   138.60 

29.52 

14.2 

27.87 

32.25 

14.3 

32.88 

20.34 

14.3 

48.67 

50.49 

14.4 

39." 

151      38.3s 

1 

29.31 

15.2 

26.82 

32.08 

153 

32.60 

20.40 

15.3 

48.44 

50.68 

15.4 

38.84 

1 

16. 1   '  38.12 

29.07 

16.2 

25.84 

31.88 

16.3 

32.33 

• 

20.43 

16.3 

48.21 

50.84 

16.4 

38.55 

17. 1      37.90 

28.82 

17.2 

24.93 

31.67 

17-3 

32.05 

20.45 

17.3 

47.97 

50.97 

17-4 

38.24 

18.I   137.71 

28.58 

18.2 

24.10 

31.46 

18.3 

31-79 

20.44 

18.3 

47.73 

51.08 

18.4 

37.93 

I9.I 

37.53 

28.34 

19. 1 

23.33 

31.26 

19.3 

31.55 

20.43 

19.3 

47.51 

51.18 

19.4 

37.62 

20.1 

37.36 

28.12 

20.1 

22.59 

31.06 

20.3 

31.32 

20.42 

20.3 

47.30 

51.28 

30.4 

37-33 

21. 1 

37.20 

27.89 

21. 1 

21.88 

30.87 

21.3 

3109 

20.41 

21.3 

4709 

51.37 

ai.4 

37.05 

22.1 

37.03 

27.68 

22.1 

21.15 

30.69 

22.3 

30.86 

20.41 

22.3 

46.89 

51.47 

93.4 

36.78 

231 

36.86 

27.47 

231 

20.41 

30.52 

23.2 

30.64 

20.42 

23.3 

46.70 

• 

51.58 

23.4 

36.53 

24.1 

36.67 

27.28 

24.1 

19.64 

30.36 

24.2 

30.41 

20.45 

243 

46.51 

5»-7o 

24.4 

36.28 

251 

36.48 

27.08 

25.1 

18.82 

30.19 

25.2 

30.18 

ao.48 

253 

46.31 

51.84 

25.4 

36.02 

26.1 

36.27 

26.87 

26.1 

17.96 

30.01 

26.2 

2993 

ao.51 

26.3 

46.10 

51.98 

36.4 

35.75 

27.1 

36.05 

26.64 

27.1 

17.06 

29.82 

27.2 

29.67 

20.53 

27.3 

45.87 

52.13 

27.4 

35-45 

28.1 

35-84 

26.39 

28.1 

16.15 

29.61 

28.2 

29.39 

20.55 

28.3 

45.63 

52.26 

38.4 

35.13 

29.1 

35.64 

26.12 

29.1 

15.28 

29.38 

29.2 

29.11 

20.53 

293 

45.37 

52.37 

39.4 

34.77 

301 

35.46 

25.83 

30.1 

14.46 

29.12 

30.2 

28.82 

20.49 

30.3 

45.11 

52.46 

30.3 

34.39 

311 

35.31 

25.52 

311 

13.73 

28.85 

31.2 

28.55    20.42! 

3^'S 

44.85 

52.51 

3^-3 

33-79 

13.^ 

►8        +13.64 

50.21         +50.20 

12.31       +12.27 

11.86      +1Z.82 

20.40         +2C 

0^  56"      54V030 1 

i^  29™     i5V6o 

4^    9™     27V362 

5**  34"     SS'^SO 

7"'    I-      5' 

+85°  4 

^8'        ( 

)".45    1 

+88^ 

51'        ^ 

)".49    1 

+85^ 

19'     53 

'  .71    1 

+85^ 

9'     2« 

;".87  1 

+87- 

II' 

5" 

[Ephis] 
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APPARENT  PLACES  OF  CI  RCUM  POLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■    IIH.Cephei. 

1       M%'4.5 

oc  ISnm  MinorU. 
(Polaris.) 
Mag.  2.1 

Gioombildce  760. 

Mag.  6.7 

Oroombildce  944. 

Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

K 

■  Mibt 
ir  inn- 

t  aon. 

Decli- 
nation 
Nortk. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
Nortk. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

Decli- 
nation 
Nortk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Nortk. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Nortk. 

1 

h  m 

•     t 

h  m 

•     1 

h  m 

•     t 

h  m 

•     t 

h  m 

•     1 

iMr.   056 

+8548 

ft 

Mar. 

I  28 

+8851 

Mar. 

4     9 

+8520 
It 

Mar. 

5  34 

+85    9 

Mar. 

7     I 

+87  II 
tt 

OJ 

3S.«4 

26.39 

O.I 

t 
16.15 

29.61 

0.2 

8 
29.39 

20.55 

0.3 

t 
45.63 

52.26 

0.4 

s 
35.13 

25.92 

1.1 

35-64 

26.12 

x.x 

15.28 

29.38 

1.2 

29.11 

20.53 

1.3 

45.37 

52.37 

1.4 

34.77 

26.15 

«j 

3546 

25.83 

2.1 

14.46 

29.12 

2.2 

28.82 

20.49 

2.3 

45." 

52.46 

2.3 

34.39 

26.36 

*i 

35-31 

25.52 

3.1 

13.73 

28.85 

3.2 

28.55 

20.42 

3.3 

44.85 

52.51 

3.3 

33.99 

26.54 

4-1 

35-18 

25.22 

4.1 

13.10 

28.57 

4.2 

28.29 

20.32 

4.3 

44.60 

52.54 

4.3 

33-59 

26.68 

5-1 

3507 

24.93 

5.1 

12.57 

28.30 

5-2 

28.06 

20.21 

5.3 

44.35 

52.5s 

5.3 

33.21 

26.81 

i.1 

34.98 

24.66 

6.1 

12.09 

28.04 

6.2 

27.85 

20.11 

6.3 

44.13 

52.55 

6.3 

32.86 

26.92 

7.1 

34.88 

24.41 

7.1 

11.63 

27.80 

7.2 

27.64 

20.01 

7.3 

43.93 

52.56 

7.3 

32.53 

27.03 

ti 

34.79 

24.17 

8.1 

II. 15 

27.58 

8.2 

27.44 

19.94 

8.3 

43-73 

52.58 

8.3 

32.23 

27.15 

91 

34.68 

23.94 

9.1 

10.62 

27.38 

9.2 

27.24 

19.89 

9.3 

43  53 

52.63 

9.3 

31.92 

27.29 

10.Z 

34-55 

23.71 

10. 1 

10.02 

27.17 

10.2 

27.02 

19.85 

10.3 

43.32 

52.70 

10.3 

31.62 

27.45 

JX.X 

34.40 

23.47 

II. I 

9-35 

26.95 

11.2 

26.78 

19.81 

"3 

4309 

52.76 

"3 

31.30 

27.62 

12.1 

34.a4 

23.20 

12.1 

8.65 

26.71 

12.2 

26.52 

19.76 

12.3 

42.85 

52.83 

12.3 

30.94 

Z7.80 

13.1 

34.09 

22.91 

13.1 

7.96 

26.45 

13.2 

26.25 

19.70 

^'^ 

42.59 

52.89 

^3-3 

30.55 

27.98 

14.1 

33.95 

22.60 

14. 1 

7.31 

26.16 

14.2 

2599 

19.60 

14.3 

42.32 

52.92 

14.3 

30.13 

28.14 

15.1 

33.84 

22.27 

15.1 

6.72 

25.85 

15.2 

25.72 

19.48 

15.3 

42.05 

5^.93 

15.3 

29.69 

28.27 

16.1 

33-75 

21.93 

16. 1 

6.21 

25.53 

16.2 

25-46 

19.33 

16.3 

41.78 

52.91 

16.3 

29.24 

28.38 

17.1 

33.68 

21.59 

17.1 

5.78 

25.21 

17.2 

25.22 

19.17 

17.2 

41.51 

52.87 

17.3 

28.79 

28.46 

1S.1 

33.63 

21.26 

18. 1 

5.43 

24.89 

18.2 

24.99 

19.00 

18.2 

41.26 

52.81 

18.3 

28.35 

28.53 

X9.0 

33.59 

20.94 

19. 1 

5.13 

24.58 

19.2 

24.77 

18.82 

19.2 

41.02 

52.73 

19-3 

27.92 

28.58 

90.0 

33.56 

20.63 

20.1 

4.86 

24.28 

20.2 

24.57 

18.65 

20.2 

40.78 

52.67 

20.3 

27.52 

28.63 

91.0 

33.53 

20.34 

21. 1 

4.60 

24.00 

21.2 

24.38 

18.49 

21.2 

40.56 

52.60 

21.3 

27.13 

28.67 

92.0 

33.49 

20.06 

22.1 

4.33 

23.73 

22.2 

24.19 

18.33 

22.2 

40.34 

52.55 

22.3 

26.76 

28.72 

93.0 

33.45 

19.79 

23.1 

4.05 

23.46 

23.2 

24.00 

18.19 

23.2 

40.13 

52.49 

23.3 

26.40 

28.78 

«4^ 

33.40 

19.52 

24.1 

3.73 

23.20 

24.2 

23.80 

18.06 

24.2 

39.92 

52.46 

24.3 

26.03 

28.86 

95.0 

33.34 

19.25 

25.1 

3.37 

22.94 

25.2 

23.60 

17.93 

25.2 

39.71 

52.44 

25.3 

25.67 

28.94 

16^ 

33.28 

18.97 

26.1 

2.97 

22.67 

26.2 

23.39 

17.80 

26.2 

39.48 

52.41 

26.3 

25.29 

29.03 

97.0 

33.20 

18.67 

27.0 

2.56 

22.38 

27.2 

23.17 

17.66 

27.2 

39.24 

52.39 

27.3 

24.89 

29.12 

98x> 

33.14 

18.35 

28.0 

2.18 

22.08 

28.2 

22.94 

17.51 

28.2 

38.99 

52.34 

28.3 

24.45 

29.20 

n^ 

33.09 

18.OZ 

29.0 

1.84 

21.75 

29.2 

22.71 

17.32 

29.2 

38.73 

52.27 

29.3 

23.99 

29.26 

9^ 

33.07 

17.66 

30.0 

1.59 

21.41 

30.2 

22.49 

17. II 

30.2 

38.47 

52.17 

30.3    23.52 

29.28 

31^ 

33.09 

17.31 

31.0 

1.44 

21.07 

31.2 

22.28 

16.87 

31.2 

38.22 

52.05 

3^-3 

23.06 

29.29 

I3.« 

7       +13.64 

50. 

14      -I-SO.I3 

12.31      +12.27 

11.86       +11.82 

20.41        +20.38 

J^56»      54-.030 

i»» 

29»     i5'.6o 

4*»    9™     27".362 

5**  34"*     35'.250 

7^    i»        5V64 

+8S'' 

SI'      6".49 

+85°  19'     51  ".71 

+85°    9'     25".87 

+87^  II'       5".45 

[Bphis] 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 

a  Vnm  Minozis. 

(Polaris.) 
Mag.  2.1 

Oioomlnldce  760. 

G^zoonibildsiB  9M. 

51  H..CqtaL 

Mag.  4.5 

Mag.  6.7 

Mag.  6.4 

Mag.  5.3 

Mnn 

Rifht 

Decli- 

Mean 

Richt 

DecU- 

Mean 

Rifht 

Dcdl- 

Mmn 

Ritlit 

Dccfi. 

Ifcan 

Rifht   DcA- 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

nation 

Soktf 

Aaccn- 

nation 

Solar 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date 

tioii. 

North, 

Date. 

■ 

North. 

Date. 

Nm*. 

h  m 

•     1 

h  m 

•     * 

h  m 

•     * 

h  m 

•     t 

h  m 

•    f 

Apr. 

0  56 

+8548 

Apr. 

I  28 

+8851 

Apr. 

4    9 

+8530 

Apr. 

5  34 

+«5   9 

Apr. 

7     1 

+87X1 

0.0 

8 
3309 

17.31 

0.0 

s 
1.44 

21.07 

0.2 

t 
32.28 

16.87 

0.3 

a 
38.33 

52.05 

0.3 

s 
23.06 

29.29 

I.O 

3312 

16.97 

1.0 

1.38 

20.73 

I.I 

33.09 

16.63 

1.3 

37-98 

51.91 

1.3 

22 .6X 

39.26 

2.0 

3317 

16.65 

2.0 

1.42 

30.41 

2.1 

21.93 

X6.38- 

3.3 

3776 

51.74 

2-3 

22.18 

39.21 

S'O 

3324 

16.35 

3.0 

1.50 

20.10 

3.1 

21.79 

16.14 

3-2 

37-57 

51.59 

3.3 

aX.79 

29.16 

4.0 

3330 

Z6.08 

4.0 

1.56 

19.82 

4.1 

31.66 

15.92 

4.2 

37.39 

51.44 

4.3 

21.42 

39.11 

50 

33-35 

15.83 

5.0 

1-59 

19.55 

5.1 

21.53 

15.72 

5-2 

37.21 

51.32 

5.3 

21.07 

39.08 

6.0 

33  3^ 

15.57 

6.0 

1.56 

19.29 

6.1 

21.39 

15.53 

6.3 

37.0a 

5i.aa 

6.3 

20.72 

29.07 

6.9 

33.38 

15.31 

7.0 

1.46 

19.03 

7-1 

a  1. 23 

15.36 

7.3 

36.83 

51. xa 

7.3 

20.36 

39.07 

7-9 

33.38 

15.04 

8.0 

I-3I 

18.75 

8.1 

31.07 

1518 

8.3 

36.63 

51.03 

8.3 

19.99 

29.09 

8.9 

33.38 

14.75 

9.0 

1. 16 

18.46 

9.1 

30.88 

14.99 

9.3 

36.41 

50.94 

9.2 

19.58 

39.09 

9.9 

33.40 

14.43 

lO.O 

1.03 

18.15 

10. 1 

30.70 

14.77 

10.3 

36.18 

50.83 

10.2 

19.14 

39.10 

10.9 

33.42 

14.10 

II.O 

0.96 

17.81 

II. I 

20.51 

14.53 

II.3 

35-95 

50.68 

IZ.2 

X8.68 

39.08 

11.9 

33.47 

13.76 

12.0 

0.98 

17.46 

12. 1 

20.34 

14.27 

13.3 

35.71 

50.51 

12.2 

X8.33 

39.03 

12.9 

33.55 

13-41 

13.0 

1.08 

17. II 

13.1 

20.17 

13.98 

13.2 

35.48 

50.3a 

13  a 

17.76 

38.96 

13-9 

33-64 

13.08 

14.0 

1.26 

16.76 

14.1 

20.03 

13.69 

14.3 

35.28 

50.1a 

14.3 

17.31 

38.87 

14.9 

33.75 

12.76 

14.9 

1.49 

16.43 

15.1 

19.90 

13.40 

15.2 

35.08 

49.91 

15.2 

x6.88 

38.76 

159 

33.88 

12.46 

15.9 

1-77 

16.10 

16.1 

19.79 

1310 

16.3 

34.89 

49.68 

16.2 

16.47 

38.64 

16.9 

34.00 

12.17 

16.9 

2.07 

15.79 

17.1 

19.69 

13.82 

17.3 

34.7a 

49.47 

17.3 

X6.07 

28.53 

17.9 

34." 

11.90 

17.9 

2.36 

15.51 

18.1 

19.59 

12.55 

18.3 

34.56 

49.36 

X8.2 

15.71 

38.41 

18.9 

34.23 

11.64 

18.9 

2.64 

15.23 

19.1 

19.51 

12.30 

19.3 

34.41 

49.07 

X9.2 

15.36 

28.31 

19.9 

34.34 

11-39 

19.9 

2.89 

14.96 

20.1 

19.43 

12.05 

30.3 

34-25 

48.89 

20.2 

X5.Q3 

38.31 

20.9 

34.44 

II. 14 

20.9 

3.10 

14.70 

21. 1 

1933 

11.82 

31.3 

34.10 

48.73 

21.2 

14.68 

38.11 

21.9 

34.53 

10.89 

21.9 

3.27 

14.44 

22.1 

19.23 

11.59 

22.1 

33.94 

48.55 

23.3 

14.32 

38.05 

22.9 

34.61 

10.62 

22.9 

3.43 

14.16 

23.1 

19.13 

11.35 

23.1 

33.77 

48.39 

23.2 

13.95      27.97 

23-9 

34.69 

10.34 

23-9 

3.59 

13.87 

24.1 

18.99 

II. II 

34.1 

33.59 

48.33 

24.2 

13.57      27.90 

24.9 

34.79 

10.05 

24.9 

3.77 

13.56 

25.1 

18.87 

10.85 

25.1 

33.40 

48.0a 

25.2 

1317 

37.81 
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34.91 

9-75 

25.9 

4.03 

13.24 

26.1 

18.76 

10.55 

36.1 

33.21 

47.80 

26.2 

13.75 

37.69 

26.9 

35.05 

9.44 

26.9 

4.40 

12.91 

27.1 

18.66 

10.34 

37.1 

33.03 

47.5s 

27.2 

1*33 

27.5* 

27.9 

35.22 

9.15 

27.9 

4.87 

12.59 

28.1 

18.58 

9.92 

28.1 

32.87 

47.28 

28.2 

XX.93 

27.3^ 

28.9 

35.42 

8.87 

28.9 

5.42 

12.28 

29.1 

18.53 

9.58 

29.1 

3a.73 

47.00 

29.2 

"55 

37.16 

29.9 

3563 

8.62 

29.9 

6.03 

12.00 

30.1 

18.50 

9.25 

30.1 

3a  .60 

46.71 

30.2 

XX. 30 

36.96 

30.9 

35.83 

8.39 

30.9 

6.64 

11.74 

31. 1 

18.48 

8.94 

311 

3a.50 

46.44 

3^-» 

XO.89 

26.7s 

13.66        +13.63 

50.02      +50.01 

12.30       +12.26 

11.86       +11.83 

30.41       +90.38 

ot»  56™      54'.030 

i^  29™     is*.6o 

4^    9»     27V362 

5^34"     35'.2SO 

7^    1-       5'.^ 

-»-85°  48'        6".45 
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+87^*  IX'       5".4S 

1 

[Eph  isl 

MAY,  1915.  255 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
Foil  THE  UPPER  TRANSIT  AT 

assrmmas 


256 


JUNE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGlbN. 


48  H.  Gephei. 

Mag.  4.5 

a  Ur8«  Minozis. 
{Polaris.) 
Mas:.  2.1 

OioomlMldie  760. 

Mag.  6.7 

OioomlnUie  Mi. 
Mag.  6.4 

(1  H.  Cepfa. 

Mag.  5.3 

Mean 
Solar 
Date. 

RiKht 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dccfi- 
natioa 
North. 

Mean 

Solar 
Date. 

Riflit 
sion. 

Dccii- 
nation 
North. 

Mean 

Solar 
Date. 

Ritlit 
sioo. 

DccB- 

natioii 
North. 

Mean 

Solar 
Date. 

Ricbt 
Ascen- 
sion. 

£ 
m 
A 

h  m 

0     f 

h  m 

0     1 

h  m 

•     1 

h  m 

•     f 

h  m 

June 

0  56 

+8548 
It 

June 

I  28 

+8851 

June 

4     9 

+85x9 
It 

June 

S  34 

+85   9 

June 

7     1 

+i 

0.9 

s 
42.82 

ri-^l 

0.9 

s 
28.49 

5.02 

0.9 

s 
19.25 

59.90 

I.O 

t 
30.56 

37.85 

I.I 

s 
3.12 

1.8 

43.05 

2.75 

1.9 

29.26 

4.89 

1.9 

19.34 

59.67 

2.0 

30.57 

37-60 

2.1 

3.00 

2.8 

43.29 

2.65 

2.9 

30.03 

4.75 

2.9 

19.41 

59-43 

30 

30.56 

37-34 

3.1 

2.84 

3.8 

43-53 

2.53 

3.9 

30.82 

4.60 

3-9 

19.49 

59.16 

4.0 

30.55 

37.06 

4.1 

2.67 

4.8 

43.79 

2.40 

4.9 

31.66 

4-43 

4.9 

19.56 

58.88 

5.0 

30.53 

36.77 

5.1 

2.49 

5.8 

44.07 

2.27 

5.9 

32.58 

4.25 

5.9 

19.65 

58.57 

6.0 

30.52 

36.45 

6.1 

2.30 

6.8 

44.37 

2.15 

6.9 

33.57 

4.08 

6.9 

19.75 

58.26 

7-0 

30.52 

36.12 

7.1 

2.12    ' 

1 

7.8 

44.68 

2.04 

7.9 

34.62 

3.92 

7.9 

19.88 

57.95 

8.0 

30.54 

35-77 

8.1 

1.96  I 

1 

8.8 

45.01 

1.95 

8.9 

35.72 

3.77 

8.9 

20.02 

57.64 

9.0 

30.57 

35-*3 

9.1 

1 

1.84 

9.8 

45.33 

1.88 

9.8 

36.85 

3.65 

9.9 

20.17 

57.33 

lO.O 

30.61 

3508 

lO.I 

1.74  ! 

10.8 

45.66 

1.82 

10.8 

37.97 

3.55 

10.9 

20.33 

57.04 

II.O 

30.67 

34.75 

II. I 

1.66  , 

11.8 

45.98 

1.79 

II.8 

39.08 

3.46 

II. 9 

20.50 

56.78 

12.0 

30.75 

34.43 

12. 1 

1.61 

12.8 

46.29 

1-77 

12.8 

40.15 

Z'Z^ 

12.9 

20.67 

56.53 

130 

30.84 

34.13 

13-1 

1.58 

13.8 

46.59 

1.76 

13-8 

41.17 

3.32 

13-9 

20.84 

56.30 

14.0 

30.92 

33.85 

14.1 

1.56 

14.8 

46.87 

1.76 

14.8 

42.15 

3-27 

14.9 

21.01 

56.07 

150 

30.99 

33.58 

15.1 

1-54 

1 

158 

47.13 

1.75 

15.8 

43.08 

3.21 

15.9 

21.17 

55.86 

15.9 

3107 

33.33 

16. 1 

1.51 

16.8 

47-39 

1-74 

16.8 

43-99 

3-15 

16.9 

21.31 

55.65 

16.9 

31-14 

33.07 

17.1 

1-47 

17.8 

47.66 

1.71 

17.8 

44.89 

3-07 

17.9 

21.44 

55-43 

17.9 

31.20 

32.81 

18. 1 

1.42 

18.8 

47-94 

1.66 

18.8 

45.82 

2.98 

18.9 

21.58 

55.19 

18.9 

31-25 

32.53 

19. 1 

1-35 

19.8 

48.23 

1.61 

19.8 

46.82 

2.88 

19.9 

21.72 

54.94 

19.9 

31-30 

32.22 

20.0 

1.27 

20.8 

48.54 

1.56 

20.8 

47-90 

2.78 

20.9 

21.88 

54.66 

20.9 

31-36 

31.90 

21.0 

1.20 

21.8 

48.87 

1.52 

21.8 

49-07 

2.69 

21.9    22.06 

54.37 

21.9 

31-44 

31-56 

22.0 

1. 14 

22.8 

49-23 

1-51 

22.8    50.30 

2.62 

22.9     22.27 

54.09 

22.9 

31-55 

31-22 

23.0 

1. 12 

23.8 

49-59 

1.53 

23.8 

51.57 

2.58 

23-9 

22.49 

53.83 

23-9 

31.68 

30.88 

24.0 

115 

24.8 

49.94 

f.58 

24.8 

52.84 

2-57 

24-9 

22.73 

53-59 

24.9 

31.83 

30.56 

25.0 

1.21 
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50.28 

1.65 

25.8 

54-06 

2.58 

25-9 

22.98 

53.37 

25.9 

31-98 

30.27 

26.0 

130 

26.8 

50.60 

1.73 

26.8 

55-21 

2.61 

26.9 

23.22 

53-19 

26.9 

32.14 

29.99 

27.0 

1.40 

27.8 

50.89 

1.82 

27.8 

56.27 

2.64 

27.9 

23.44 

53.03 

27.9 

32.29 

29-75 

28.0 

1.51 

28.8 

51.16 

1.90 

28.8 

57.25 

2.67 

28.9 

23-65 

52.88 

28.9 

32.43 

2953 

29.0 

1.60 

29.8 

51.43 

1.96 

29.8 

58.22 

2.68 

29.9 

23-84 

52.71 

29.9 

32.56 

29.29 

30.0 

1.68 

30.8 

51.69 

2.01 

30.8 

59.18 

2.68 

30.9 

2403 

52.54 

30.9 

32.68 

29-04 

31-0 

1.72 

318  j  51.97 

2.04 

31.8 

60.17 

2.67 

31-9 

24.21 

52.34 

31.9 

32.78 

28.78 

32.0 

1-74 

13.66        +13.62 

49.86       + 

49.86 

12.29       +12.25 

11.85      +II.8I 

20. 

38       +a 

0^  56"       54"o3o 

\^  29"      I 

5' -60 

^h      pm       27'.362 

5^  34"     35'.250 

7^ 

i«        , 

+85''- 

»8'        < 

^"-♦5   1 

+88° 

51'       ( 

3-.49 

+85° 

19'     5^ 

[".71    1 

+85° 

9'     «J 

5".87   1 
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5 

(Kphssl 


JULY,  1915. 


257 


APPARENT  PLACES  OF  CI  RCUM  POLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


41 H.  Cephel. 

Mag.  4  5 

a  Vnm  Minorii. 
(Polaris.) 
Mag.  2.1 

Gzoombildge  760. 

Mag.  6.7 

Ozoombildge  944. 

Mag.  6.4 

61  H.  Cephei. 

Mag.  5.3 

IMe. 

ASCCDp 

skm. 

Dectt- 
ntttioo 
North, 

Men 
Sofatf 
Date. 

Rifht 
Ascen- 
sion. 

Decfi. 
nation 
North. 

Mean 
Solar 
Date. 

Richt 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h  m 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Rieht 
Ascen- 
sion. 

h   m 

Decli- 
nation 
North, 

1 

h  m 

•     t 

h  m 

•     t 

h  m 

0     $ 

0     1 

0     t 

Jtfy 

0  56 

-^85  48 
It 

July 

I  38 

+8851 

July 

4     9 

+85  19 

July 

5  34 

+85    9 

n 

July 

7      I 

+87  II 

0^ 

• 
51.69 

3.01 

0.8 

s 
59.18 

2.68 

0.9 

s 
24.03 

52.54 

0.9 

s 
32.68 

29.04 

I.O 

s 
1.72 

10.54 

I.S 

51-97 

3.04 

1.8 

60.17 

2.67 

1-9 

24.21 

52.34 

1.9 

32.78 

28.78 

2.0 

1.74 

10.25 

lA 

53.27 

a. 05 

2.8 

61.22 

2.64 

2.9 

24.40 

52.12 

2.9 

32.89 

28.50 

3.0 

1.77 

9.93 

3-« 

5a-59 

3.08 

3.8 

62.34 

2.60 

3-9 

24.61 

51.89 

3-9 

33-01 

28.20 

4.0 

1.79 

9.60 

4^ 

5«-9« 

3.13 

4.8 

6352 

2.58 

4.9 

24.83 

51.66 

4.9 

33.14 

27.89 

5-0 

1.83 

9.25 

S^ 

5327 

2.17 

5.8 

64.76 

2.58 

5-9 

2507 

51.43 

5-9 

33-28 

27-58 

6.0 

1.89 

8.89 

6.7 

5361 

3.34 

6.8 

66.03 

2.59 

6.9 

2532 

51.21 

6.9 

33.44 

27.27 

7.0 

1.99 

8.53 

7-7 

5396 

^33 

7.8 

67.27 

2.62 

7.9 

25.58 

51.00 

7.9 

33-62 

26.97 

7.9 

2.12 

8.17 

«.7 

54.30 

a. 45 

8.8 

68.50 

2.68 

8.9 

2585 

50.82 

8.9 

33-81 

26.69 

8.9 

2.26 

7.82 

W 

5462 

2-57 

9.8 

69.70 

2.75 

9.9 

26.13 

50.66 

9.9 

34.00 

26.42 

9-9 

2.43 

7.48 

10.7 

54.93 

3.71 

10.8 

70.85 

2.83 

10.9 

26.40 

50.51 

10.9 

34.19 

26.18 

10.9 

2.61 

7.16 

11.7 

55-23 

3.86 

11.8 

71.94 

3.92 

II. 9 

26.66 

50.38 

II. 9 

34.39 

25.94 

11.9 

2.79 

6.86 

n-7 

55-51 

3.00 

12.8 

72.98 

303 

13.9 

26.90 

50.27 

12.9 

34.59 

2573 

12.9 

2.98 

6.57 

ni 

55.77 

3.14 

13.8 

73.98 

3.12 

13.9 

27-15 

50.16 

139 

34.77 

25-53 

13-9 

3-15 

6.30 

M-l 

56.03 

3.36 

14.8 

74.95 

3.20 

14.9 

27.38 

50.04 

14.9 

34-94 

2532 

14.9 

3-3^ 

6.02 

»5.7 

56.30 

3-37 

15.7 

75.94 

3.26 

15-9 

27.60 

49.91 

15-9 

35-10 

25.11 

15-9 

3-45 

5-74 

16.7 

56.58 

3.48 

16.7 

76.96 

3-3^ 

16.9 

27.84 

49-76 

16.9 

35.27 

24.87 

16.9 

3.58 

5-44 

»7.7 

56.88 

3-57 

17.7 

78.06 

3.36 

17.9 

28.08 

49-59 

17.9 

35-44 

24.61 

17.9 

3.71 

5-13 

A7 

57.ao 

3.68 

18.7 

79.23 

3.41 

18.9 

28.34 

49.42 

18.9 

35.61 

24.34 

18.9 

3.85 

4.79 

^■1 

57.54 

3.80 

19.7 

80.47 

3-47 

19.8 

28.63 

49.24 

19.9 

35-81 

24.06 

19.9 

4.01 

4.44 

».7 

57.88 

3-95 

20.7 

81.77 

3-57 

20.8 

28.92 

49.07 

20.9 

36.03 

23-77 

20.9 

4.21 

4.07 

«-7 

58.33 

4.14 

21.7 

83.07 

3.69 

21.8 

29-24 

48.93 

21.9 

36.28 

23-50 

21.9 

4.46 

372 

•-.7 

58.55 

4-35 

22.7 

84.33 

3-84 

22.8 

29-57 

48.81 

23.9 

36.53 

23.26 

22.9 

4.74 

3-37 

1  n-i 

58.86 

4.57 

23-7 

85.52 

4.03 

23.8 

29.89 

48.72 

239 

36.79 

2305 

23-9 

5.04 

3.05 

«4.7 

59-14 

4.80 

24.7 

86.62 

4.20 

24.8 

30.19 

48.67 

24.9 

3704 

22.86 

24.9 

5-35 

2.76 

•^7 

59.40 

5.03 

25.7 

87.63 

4.38 

25.8 

30.49 

48.63 

259 

3729 

22.69 

25.9 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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OCTOBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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DECEMBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Nanh. 


+8853 


#/ 


17 
18. 

18. 

18 


.96 

23 
53 
.84 


19.1S 
19.48 

19.79 

20.09 

20.37 
20.62 
20.87 

21. 10 

21.34 
21.62 

21.91 

22.23 

22.57 
22.91 

23.27 

23.61 

2394 
24.25 

24.54 
24.82 

25.10 

25.38 
25.67 

25.96 

26.27 
26.60 
26.95 
27.30 


51.60 

«^I3- 


+51.59 
47".9i6 

aa  ".50 


1  H.  Dxaconis. 

Mag.  4.6 


Mean 

Richt 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Jan. 

9  25 

• 

0.6 

15.29 

1.6 

1544 

2.6 

1560 

3.6 

15.7s 

4.6 

15.89 

5.6 

16.01 

6.6 

16.12 

7.6 

16.23 

8.6 

16.33 

9.6 

16.43 

10.6 

16.52 

11.6 

16.62 

12.6 

16.74 

13.6 

16.86 

Z4.6 

16.98 

15.6 

17. II 

z6.6 

17.23 

17.6 

17.34 

18.6 

17-43 

19.6 

17.51 

20.6 

17.59 

21.6 

17.66 

22.6 

17.72 

23.6 

17.78 

24.6 

17.85 

255 

17.91 

26.5 

17.99 

275 

18.06 

28.5 

18.14 

295 

18.22 

30.5 

18.30 

315 

18.37 

Decli- 
nation 
North. 


+81  42 
It 

0.76 
0.92 
1. 10 

1.31 

1.54 

1.77 
2.01 

2.24 

2.45 
2.64 

2.81 

2.98 

3.15 
3-34 
3.55 
3.79 

4.05 

4.33 
4.62 

4.91 

5-19 
5.46 

5.72 

5.96 

6.20 

6.43 
6.67 

6.91 

7.17 
7-44 

7-74 
8.06 


6.93         +6.86 
9*»  25"      4'.  133 
+81'' 42'     12  ".85 


30  H.  Camelop. 

Mag.  5.3 


Mean 

Solar 
Date. 


Jan. 

0.7 

1-7 
2.7 

3.6 

4.6 

5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

ZI.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Riffht 
Ascen- 
sion. 


h  m 
10  21 

s 
0.83 

1.03 

1.23 

1.43 

1.62 
1.80 
1.97 

2.12 

2.25 

2.39 

2.53 
2.67 

2.83 
3.00 

3.17 

335 

352 
3.68 

3.83 
3.96 

4.08 
4.19 

4.30 
4.41 

4.51 
4.62 

4.73 
4.85 

4.98 

5." 
524 
5.37 


DecU- 
nation 
North, 


+82  59 


8.19  +8.13 

10^  20™     49".679 
+82*»59'     3o".46 

[Bphxjl 


Bradley  1678. 

Mag.  6.3 


Mean 
Solar 
Date. 


Jan. 


1318 

0.7 

13.27 

1.7 

13.38 

2.7 

13.52 

3.7 

13.68 

4.7 

13.85 

5.7 

14.03 

6.7 

14.21 

7.7 

14.38 

8.7 

14.52 

9-7 

14.64 

10.7 

14.75 

11.7 

14.87 

12.7 

15.00 

13.7 

15.16 

14.7 

15.33 

15.7 

15.53 

16.7 

15.76 

17.7 

16.00 

18.7 

16.24 

19.7 

16.49 

20.7 

16.72 

21.7 

16.94 

22.7 

17.16 

23.7 

17.37 

24.7 

17.57 

25.7 

17.77 

26.7 

17.97 

27.7 

18.19 

28.7 

18.43 

29.7 

18.69 

30.7 

18.96 

31.6 

RiKht 
Ascen- 
sion. 


h  m 
12  14 

s 
46.87 

47.61 

48.39 
49.20 

50.00 
50.76 
51.48 
52.15 

52.77 
53.35 
53.92 
54.51 

55.15 
55.82 

56.56 

57.32 

58.09 

58.85 

59.57 
60.26 

60.90 
61.49 
62.06 
62.61 

63.16 

63.72 
64.30 
64.91 

65.55 
66.22 

66.90 
67.58 


DecU- 
naticm 
North. 


+88   9 

51.52 

51.45 
51.40 

51.37 

51-37 
51-39 
51-42 

51-47 

51-51 
51-53 
51.55 
51-55 

51.54 
51.53 
51.53 
51-55 

51.60 
51.68 

51.79 
51.91 

52.04 

52.17 
52.30 
52.41 

52.52 
52.62 

52.71 
52.81 

52.91 
53.02 

53.15 
53.31 


31.22 

I2>»  14™ 


Qioombildce  8283. 

Mag.  7.2 


Mean 
Solar 
Date. 


Jan. 

0.8 
1.8 
2.8 
3.8 

4.8 

5.8 
6.8 
7.8 

8.8 

9.8 

10.8 

11.8 

12.8 

13.8 
14.8 

15.8 

16.8 
17.8 
18.8 
19.8 

20.8 
21.8 
22.8 
23.8 

24.8 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Richt 
Ascen- 
sion. 


h  m 
15    4 

s 

5.27 
5.62 
6.02 

6.44 

6.89 
7.34 

7.79 
8.21 

8.60 
8.96 
9.30 
9.64 


9.99 

0.37 
0.79 

1.25 

1.74 
2.26 
2.78 
3.30 

3.79 
4.26 

4.71 
5.15 

5.58 
6.00 

6.43 
6.88 

7.36 
7.86 

8.39 
8.94 


+8733 


23.42 

15**    4" 
•h88*'io'     is".98   I +87'*  33' 


+31.20 
27*.688 1 


+23.40 

20*.I0 

38".3i 
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FEBRUARY,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gioombridxe  1119. 

1  H.  Diaconis. 

80  H.  Camelop. 

Bzadifijiers. 

Qsoombzidce  SSa. 

Mag.  7.0 

Mag.  4.6 

• 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mean 

RiKht 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Dcdi- 

Mean 

Right 

Dcdi- 

Utmnl  Right  iDcd- 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Asccn- 

nation 

Solar 

Aaccn- 

Solar 

Aaccn-  aatin 

Date. 

sion. 

North, 

Date 

sion. 

North. 

Date. 

tun. 

North. 

Date. 

_» 

North. 

Date. 

_.  •  _  _ 

Norlk, 

h  m 

0          1 

h  m 

•     t 

h  m 

•     1 

h  m 

•     i 

h  m 

•    f 

Feb. 

8  IS 

+88  S3 

Feb. 

9  25 

+81  42 

Feb. 

10  21 

+8259 
ft 

Feb. 

13  15 

+88   9 

Feb. 

15    4 

+8733 

o-S 

s 

28.09 

27.30 

■ 

0.5 

18.37 

8.06 

0.6 

8 

5-37 

18.96 

0.6 

t 
7.58 

53.31 

0.8 

s 
18.94 

WW 

8.8s 

IS 

28.11 

27.66 

1.5 

18.43 

8.38 

1.6 

S.48 

19.26 

1.6 

8.24 

53.49 

1.8 

1950 

8.78 

2-5 

28.02 

28.01 

2.5 

18.48 

8.71 

2.6 

5.58 

1956 

2.6 

8.86 

53.69 

3.8 

30.06 

8.73 

3-5 

27.86 

28.35 

3-5 

18.51 

9.04 

3.6 

5.66 

Z9.86 

3.6 

9-42 

5390 

3.8 

30.60 

8.71 

4.5 

27.64 

28.67 

4.5 

18.53 

9-34 

4.6 

5-73 

20.16 

4.6 

9.92 

54." 

4.8 

31. II 

8.70 

5-5 

27.40 

28.96 

5.5 

18.5s 

9.62 

5.6 

5-78 

20.43 

5.6 

IO-37 

54.31 

5.8 

31.58 

8.71 

6.5 

27.18 

29.23 

6.5 

18.57 

9.87 

6.6 

5.84 

20.67 

6.6 

10.80 

54.50 

6.8 

33.01 

8.71 

7.5 

27.02 

29.49 

75 

18.59 

10.12 

7.6 

5-90 

20.90 

7.6 

11.23 

54.67 

7.7 

33.43 

8.70 

8.5 

26.93 

29.75 

8.5 

18.62 

10.36 

8.5 

5.97 

21.13 

8.6 

11.68 

54.82 

8.7 

33.85 

8.67 

95 

26.88 

30.02 

9-5 

18.66 

10.62 

95 

6.05 

21.36 

9.6 

12.17 

54.97 

9.7 

33.39 

8.6x 

IO-5 

26.85 

^o.zi 

10.5 

18.70 

10.89 

10.5 

6.14 

21.60 

10.6 

12.71 

55." 

10.7 

23.76 

8.55 

"•5 

26.80 

3^'(>Z 

"5 

18.75 

II. 18 

"5 

6.23 

21.87 

ZI.6 

13  •a8 

55.a9 

11.7 

34.37 

8.50 

12.4 

26.69 

30.97 

12.5 

18.79 

11.50 

12.5 

6.32 

22.17 

12.6 

1387 

55.50 

13.7 

34.83 

8.46 

134 

26.50 

3^  3^ 

13.5 

18.82 

11.83 

^35 

6.40 

22.48 

13.6 

14.44 

55.73 

137 

25.38 

8.45 

14.4 

26.21 

31.66 

14.5 

18.84 

12.18 

14.5 

6.46 

22.81 

14.6 

14.97 

55.97 

14.7 

2595 

8.46 

15-4 

2584 

32.00 

15.5 

18.85 

12.52 

155 

6.51 

a3i5 

15.6 

15.47 

56.34 

15.7 

36.51 

8.50 

16.4 

25-38 

32.32 

16.5 

18.84 

12.85 

16.5 

6.55 

2347 

16.6 

15.91 

56.51 

16.7 

37.05 

8.57 

17.4 

24.89 

32.62 

17.5 

18.83 

13-17 

17.5 

6.58 

23.80 

17.6 

16.30 

56.79 

»7.7 

2756 

8.65 

18.4 

24.37 

32.91 

18.5 

18.81 

13.47 

18.5 

6.59 

24.11 

18.6 

16.66 

57.07 

Z8.7 

38.04 

8.74 

19.4 

23.86 

33'^^ 

19.5 

18.79 

13.76 

19.5 

6.61 

24.4X 

19.6 

16.98 

57.33 

19.7 

38.50 

8.83 

20.4 

23.3s 

33 'A3 

20.5 

18.76 

14.03 

20.5 

6.62 

24.69 

20.6 

17.30 

57.58 

30.7 

38.94 

8.9X 

21.4 

22.88 

33.67 

21.5 

18.75 

14.30 

21.5 

6.64 

24.97 

21.6 

17.62 

57.83 

31.7 

29.38 

8.99 

22.4 

22.45 

33.92 

22.5 

18.73 

14.57 

22.5 

6.65 

25.23 

22.6 

17.95 

58.05 

33.7 

39.81 

9,05 

234 

22.04 

34.17 

235 

18.73 

14.84 

23.5 

6.67 

25.50 

23.6 

18.29 

58.38 

a3-7 

30.25 

9.11 

24.4 

21.67 

34.44 

24.5 

18.72 

15.11 

24.5 

6.71 

25.78 

24.6 

18.67 

58.51 

34.7 

30.71 

9.16 

25-4 

21.29 

3472 

25.5 

18.72 

15.40 

25.5 

6.75 

26.07 

25.6 

19.07 

58.75 

»5.7 

3»i9 

9.21 

26.4 

20.89 

35.01 

26.5 

18.71 

15.70 

26.5 

6.78 

26.37 

26.6 

19.49 

59.00 

36.7 

31.69 

9.35 

27.4 

20.44 

35.31 

27.5 

18.70 

16.02 

27.5 

6.81 

26.69 

27.6 

19.90 

59.a7 

a7.7 

32.31 

9.3* 

28.4 

19.90 

35.62 

28.5 

18.68 

16.35 

28.5 

6.83 

27.03 

28.6 

20.30 

5956 

38.7 

32.75 

9.4a 

29.4 

19.28 

35.92 

29s 

18.65 

16.68 

29.5 

6.84 

27.38 

29.6 

20.66 

59.87 

29.7 

3327 

9-53 

30-4 

18.58 

36.21 

30.4 

18.60 

17.01 

30.5 

6.83 

27.72 

30.6 

20.96 

60.19 

30.7 

33.78 

9.68 

31-4 

17.81 

36.47 

31.4 

18.54 

17.32 

31.5 

6.81 

28.06 

31.6 

21.19 

60.53 

31.7 

34.35 

9.84 

51.72        +51.72 

6.93         +6.86 

8.19        +8.13 

31.24      +31.22 

23.42       +33.39 

8»»  13"      47'.9i6 

9*"  25"       4".  133 

10''  20™     49'.679 

12'*  14"*     27".688 

15**    4»     20*.  10 

+88^5 

[3'         25 

8  ".50   1 

+81° 

42'     i: 

{".85    1 

+S2'' 

59'     3C 

)".46    1 

+88* 

10'     i< 

;".98  1 

+«7V 

33'     3^ 

5".3i 

# 
4 


i 


i 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


QMBlnidce  1119. 

IH.  DxaoonlB. 

80  H.  Camelop. 

Bradley  1678. 

Gioombridge  8283. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

liHillUclit 

Decfi. 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

^^•^        A  -      - 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

attt. 

•km. 

North, 

Date. 

sk». 

North. 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

•     / 

h  m 

0     f 

h  m 

9          1 

h  m 

•     t 

h   m 

0       r 

Hk 

«I4 

^53 

ft 

Mar. 

9  a5 

+81  42 

Mar. 

10  31 

+8359 
II 

Mar. 

13  IS 

+88    9 

tt 

Mar. 

15    4 

+8735 

M 

79-90 

35.6a 

0.5 

18.68 

16.35 

0.5 

6.83 

27.03 

0.6 

s 
20.30 

59  56 

0-7 

s 
33.75 

9.4a 

14 

79.2S 

35.92 

1.5 

18.65 

16.68 

1.5 

6.84 

27.38 

1.6 

30.66 

59-8; 

1-7 

3337 

9-53 

84 

78.58 

36.31 

3.4 

z8.6o 

17.01 

a.5 

6.83 

37.73 

2.6 

20.96 

60.19 

3.7 

33-78 

9.68 

34 

77.81 

36-47 

3.4 

18.54 

17.3a 

3.5 

6.81 

38.06 

3.6 

21.19 

60.53 

3-7 

34.35 

9.84 

44 

77.00 

36.71 

4-4 

18.48 

17.60 

4.5 

6.77 

a8.37 

4.6 

ai-37 

60.84 

4-7 

34.67 

10.02 

54 

76.32 

36.9a 

5.4 

18.42 

17.86 

5.5 

6.74 

38.66 

5-6 

21.52 

61.14 

5-7 

3506 

10.2a 

«4 

7548 

37." 

6.4 

18.36 

18.10 

6.5 

6.69 

38.93 

6.6 

21.64 

61.41 

6.7 

35-43 

10.36 

74 

74.80 

37.29 

7.4 

18.30 

18.32 

7-5 

6.66 

39.18 

7.6 

21.77 

61.67 

7-7 

35-78 

10.51 

U 

74.19 

37.48 

84 

i8.a6 

18.55 

8.5 

6.64 

a9.43 

8.6 

a  1. 95 

61.92 

8.7 

36.15 

10.63 

94 

73.6a 

37.69 

9-4 

18.33 

18.79 

9-5 

6.63 

39.69 

9.5 

23.16 

63.17 

9-7 

36.54 

10.7s 

"4 

73.06 

37.91 

Z0.4 

18.18 

19.05 

10.5 

6.63 

29.96 

10.5 

33.41 

62.43 

10.7 

36.95 

10.87 

11417244 

38.16 

11.4 

18.14 

19.33 

"5 

6.61 

30.36 

11.5 

32.67 

62.70 

11.7 

37.39 

10.99 

tt4 

71.76 

38.41 

12.4 

z8.io 

19.63 

".5 

6.60 

30.58 

".5 

33.93 

63.00 

12.7 

37.86 

II. 14 

^ 

71.00 

38.67 

X3.4 

18.04 

19-93 

13.5 

6.57 

30.91 

13-5 

33.16 

6333 

137 

38.34 

11.31 

144 

70.15 

38.9a 

14.4 

17.97 

30.34 

14.5 

6.53 

3i.a4 

14.5 

a3-35 

63.66 

14.7 

38.80 

11.50 

154 

69.23 

39.15 

15.4 

17.89 

30.54 

15.5 

6.47 

31.58 

15-5 

23.49 

64.01 

15.6 

39-34 

11.72 

164 

68.36 

39.35 

16.4 

17.80 

30.81 

16.5 

6.41 

31-90 

16.5 

a3S7 

64.36 

16.6 

39.65 

"•95 

*74 

67.36 

39.54 

17.4 

17.70 

21.07 

17.4 

6.33 

33.21 

17-5 

a3- 59 

64.71 

17.6 

40.03 

12.20 

A4 

66.38 

39.71 

18.4 

17.60 

ai.31 

18.4 

6.35 

33.50 

18.5 

33.60 

65.04 

i8.6 

40.38 

13.45 

«M 

6S.3« 

39.86 

19.4 

17.51 

ai.53 

19.4 

6.17 

3a.77 

19-5 

33.58 

65-36 

19.6 

40.71 

12.69 

«M 

64.37 

39.99 

20.4 

17.4a 

21.74 

20.4 

6.09 

33.03 

ao.5 

33-56 

65.66 

20.6 

41.02 

12.92^ 

I1.J 

63.4* 

40.13 

21.4 

17.33 

ai.95 

21.4 

6.01 

3327 

ai-S 

33-54 

6595 

21.6 

41.33 

13-14 

«-3 

63.63 

40.36 

22.4 

17.35 

23.15 

22.4 

5-94 

33- 5a 

22.5 

33.54 

66.23 

22.6 

41.62 

13.35 

1^3 

6x.8i 

4040 

23.4 

17.17 

aa.35 

a3.4 

5.88 

33-76 

a3.5 

3355 

66.51 

23.6 

41.93 

1355 

««-3 

60.99 

40.56 

24.4 

17.09 

aa.57 

24.4 

5.8a 

34.02 

a4.5 

33.60 

66.79 

24.6 

43.25 

1374 

«J3 

6o.flo 

40.73 

25.4 

17.02 

32.80 

aS-4 

5.76 

34.a8 

a5-5 

33-67 

67-07 

35.6 

43.59 

13-94 

<^3 

S9'36 

40.90 

26.4 

16.94 

a3.04 

26.4 

5-71 

34.55 

26.5 

33.73 

67.37 

26.6 

43.95 

14.14 

•7.3 

i^-46 

41.09 

27.4 

16.85 

a3-30 

27.4 

565 

34.84 

a7-5 

33.78 

67.69 

27.6 

43-33 

14.37 

*3 

57.51 

41.27 

28.4 

16.76 

a3.55 

28.4 

5-57 

35-14 

28.5 

23.81 

68.02 

28.6 

43-68 

14.61 

«^3 

S6^S 

41.43 

29.4 

16.65 

a3.79 

39.4 

548 

35-43 

a9-5 

23-78 

68.37 

29.6 

44.02 

14.88 

J^3 

55-35 

41.56 

30.4 

16.54 

24.01 

304 

5.38 

35-71 

30.5 

33.69 

68.72 

30.6 

44.34 

1517 

P.3 

54-ai 

41.67 

3x4 

16.43 

24.22 

31.4 

5a5 

35-98 

315 

33 -53 

69.06 

31.6 

44.61 

15.48 

i    51  J»       -t-si-Sx 

6.93        4<S.86 

8. 

30            +8.13 

31.28      +31.26 

23.42       +23.40 

^  13"      47*-9»6 

9^  25«       4-.  133 

10^ 

30™     49'.679 

12^  14a     27V688 

15^      4°*       20*.I<> 

^53 

•        2i 

i".5o  1 

-rti* 

42'     i: 

»".85   1 

+83^ 

59'     3< 

>".46   1 

+88* 

10'     I" 

)".98   1 

+87* 

ZZ'     3 

8".3X 

[Bphis] 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qioombridse  1119. 

Mag.  7.0 

1  H.  Drmoonls. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bxadle7 1878. 

Mag.  6.3 

Qroomluidcf 

Mag.  7. 

Meani 

Solar 

Date. 

Rijfht 

Ascen- 

sioQ. 

Dccli- 
nation 
North. 

Mean 
Solar 
Date. 

Rifffat  !  Decli- 

Aicen-  1  nation 

wm.    !  North. 

Mean 

Solar 
Date. 

Right 

Atcen- 

noo. 

DccU. 
nation 
North. 

Mean 
Solar 
Date. 

Riflit 

Aices* 

•km. 

DccB- 

North. 

Mean 
Solar 
Date. 

Rilht 
Aacen- 

1 

h  xn 

•     t 

h  m        •     '1 

h  m 

•     1 

h  m 

•     t 

h  m 

Apr. 

8  14 

+8853 

If 

Apr. 

9  25  -1^1  42 

Apr. 

10  21 

+8259 

Apr. 

12  IS 

+88  10 

Apr. 

15    4 

03 

s 
54-21 

41.67 

0.4 

s 
16.42     24.22 

0.4 

s 
5.25 

35.98 

0.5 

• 
23.53 

9.06 

0.6 

s 
44.61 

1-3 

53.08 

41-75 

1.4 

16.29 

24.39 

1.4 

5-13 

36.22 

1.5 

23.34 

9-39 

1.6 

44.84 

2.3 

51.98 

41.80 

2.4 

16.16 

24.54 

2.4 

5.00 

36.43 

2-5 

23.11 

9-69 

2.6 

45.0a 

3-3 

50-97 

41.83 

3-4 

16.05 

24.67 

3.4 

4.88 

36.62 

3.5 

22.88 

9.97 

3.6 

45.19 

4.3 

50.02 

41.88 

4-4 

15.94 

24.80 

4.4 

4.77 

36.80 

4.5 

22.68 

10.22 

4-6 

45.36 

5-3 

49.15 

41.93 

5-4 

15.84 

24.93 

5.4 

4.68 

36.98 

5.5 

22.53 

10.47 

5.6 

45.54 

6.3 

48.29 

42.00 

6.4 

15.75 

2507 

6.4 

4.59 

37.18 

6.5 

22.41 

10.72 

6.6 

45-74 

7-3 

47.41 

42. xo 

7-4 

15.66 

2524 

7-4 

4.50 

37-39 

7.5 

22.32 

10.99 

7-6 

4598 

8.3 

46.50 

42.20 

8.3 

15.56 

2542 

8.4 

442 

37.63 

8-5 

22.24 

11.28 

8.6 

46.24 

9-3 

45.51 

42.31 

9-3 

1545 

25.61 

9.4 

4.32 

37.87 

9-5 

22.13 

11-59 

9.6 

46.51 

10.3 

44.45 

42.41 

10.3 

15.33 

25.81 

10.4 

4.21 

38.12 

10.5 

21.99 

11.91 

10.6 

46.77 

"•3 

43.30 

42.50 

"-3 

15.21 

25.99 

11.4 

4.09 

38.37 

"5 

21.80 

12.24 

11.6 

47.01 

".3 

42.13 

42.56 

"3 

15.07 

26.16 

12.4 

3.95 

38.60 

"5 

21.55 

12.57 

12.6 

47.21 

^3-3 

40.93 

42.60 

^3-3 

14.94 

26.31 

13-4 

3.80 

38.82 

13.5 

21.25 

12.89 

13-6 

47.38 

14.3 

39.72 

42.62 

14.3 

14.79 

26.43 

14.4 

3.6s 

39.02 

14.5 

20.92 

13-20 

14.6 

47-53 

153 

38.56 

42.61 

15.3 

14.65 

26.54 

154 

3.50 

39-20 

15.4 

20.56 

13-49 

15.6 

47.64 

16.3 

37.43 

42.60 

16.3 

14.51 

26.63 

16.4 

3-35 

39.36 

16.4 

20.20 

13-77 

16.6 

47-7.^ 

17-3 

36.35 

42.57 

17.3 

14.38 

26.71 

17-4 

3.21 

39.51 

17.4 

19.84 

14.03 

X7.6 

47.8c 

18.3 

35.34 

42.55 

18.3 

14.25 

26.79 

18.4 

3.08 

39.65 

18.4 

19.49 

14.28 

18.6 

47-87 

193 

34.36 

42.53 

193 

X4.12 

26.86 

19.4 

2.94 

39.79 

19.4 

19.17 

14.51 

19.6 

47.94 

20.3 

33.41 

42.52 

20.3 

14.01 

26.94 

20.4 

2.82 

39-93 

20.4 

18.87 

14.75 

ao.6 

« 

48.03 

21.3 

32.48 

42.51 

21.3 

13.90 

27.03 

21.4 

2.70 

40.08 

21.4 

18.60 

14.98 

21.5 

48.13 

22.3 

31.53 

42.52 

22.3 

13-78 

27.12 

22.3 

2.58 

40.24 

22.4 

18.34 

15.23 

22.5 

48.2c 

233 

30-56 

42.54 

23-3 

13.67 

27.23 

23.3 

2.46 

40.40 

234 

18.07 

15-49 

23-5 

48.3^ 

243 

29.53 

42.55 

24.3 

13.55 

27.34 

24.3 

2.34 

40.58 

24.4 

17.78 

15.76 

24.5 

48.51 

253 

28.43 

42.55 

253 

13.41 

27.45 

25.3 

2.19 

40-76 

25.4 

17-45 

16.04 

25-5 

48.62 

26.2 

27.28 

42.54 

26.3 

13.27 

27.55 

26.3 

2.03 

40.93 

26.4 

17.07 

16.33 

26.5 

48.7c 

27.2 

26.08 

42.49 

27.3 

13.12 

27.62 

27.3 

1.86 

41.08 

27.4 

16.63 

x6.6i 

27-5 

48.7« 

28.2 

24.91 

42.42 

28.3 

12.97 

27.66 

28.3 

1.69 

41.20 

28.4 

16.13 

16.87 

28.5 

48.7^ 

29.2 

23.77 

42.32 

29.3 

12.82 

27.67 

29.3 

1.52 

41.29 

29.4 

15.60 

17.10 

29.5 

48.6< 

30.2 

22.70 

42.20 

30.3 

12.67 

27.66 

30.3 

1.35 

41.36 

30.4 

15.07 

17-31 

30.5 

48.6: 

31-2 

21.72 

42.07 

3^-3 

12.54 

27.64 

31.3 

1.19 

41.41 

31.4 

14-55 

17.49 

31.5 

48.5^ 

51.86        +51-85 

6.93         +6.86 

8.20         +8.14 

31.32       +31.30 

23-44 

8^  I3«      47'-9i6 

9*^  25«       4*.  133 

10^  20"*     49'.679 

i2»»  I4«*     27".688 

I5»»    4» 

+88**  53'      22  ".50 

+81*^42'     I2".85 

+82 <»  59'      30^.46 

+88**  10'     I5".98 

+87*^  33' 

[Eph  IS 

J 

MAY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■iwiBLbxidce  1119. 

1  H.  Diaconis. 

80  H.  Camelop. 

Bradley  1672. 

Qroombrldge  2283. 

V         Mag.  7.0 

Mag.  4. 

6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Bmm 

Rlsht 

DccK- 

Mean 

Riuht 

Dedi- 

Mean 

Right 

DecH- 

Mean 

Right 

Decli- 

Mean 

Right 

Dcdi- 

^KSSt 

nation 

Solar 

Ascen- 

natum 

Solar 

Asoen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nafion 

^^^Tr 

sum. 

North. 

Date. 

sion. 

North. 

Date. 

sum. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

I" 

h  xn 

1 

e       r 

h  m 

0      r 

h  m 

e       / 

h  m 

e       / 

h  m 

e       / 

|jbr 

8  13 

+«8S3 

May 

9  25 

+81  42 
It 

May 

10  20 

+8259 

May 

12  14 

+88  10 

May 

15    4 

+8733 

■-•    0.2 

82.70 

42.20 

0.3 

s 
12.67 

27.66 

0.3 

s 
61.35 

41.36 

0.4 

8 
7507 

17-31 

0.5 

s 
48.62 

24.40 

E*    '*' 

81.72 

42.07 

1-3 

12.54 

27.64 

1.3 

61.19 

41.41 

1.4 

74.55 

17.49 

1.5 

48.54 

24.71 

1       S.8 

80.83 

41.95 

2.3 

12.41 

27.62 

2.3 

61.04 

41.45 

2.4 

74.09 

17.66 

2.5 

48.45 

24.99 

I     3» 

79.98 

41.84 

3-3 

12.29 

27.60 

3-3 

60.91 

41.50 

3-4 

73.66 

17.83 

3.5 

48.38 

25.26 

4^ 

7915 

41.76 

4.3 

12.18 

27.61 

4.3 

60.78 

41-57 

4-4 

7327 

18.00 

4-5 

48.36 

25-51 

5^ 

78.30 

41.70 

5-3 

12.07 

27.64 

5-3 

60.65 

41.66 

5-4 

72.90 

18.19 

5-5 

48.36 

25.78 

6.8 

77.39 

41.64 

6.3 

"•95 

27.67 

6.3 

60.52 

41.76 

6-4 

72.52 

18.39 

6.5 

48.37 

26.06 

7.2    76.41 

41.58 

7.3 

11.83 

27.72 

7-3 

60.38 

41.87 

7.4 

72.12 

18.62 

7-5 

48.39 

26.36 

«-a     7536 

41-51 

8.3 

11.70 

27.76 

8.3 

60.22 

41.98 

8.4 

71.67 

18.85 

8.5 

48.38 

26.69 

9-»  !  74.25 

41.42 

9-3 

"55 

27.78 

9-3 

60.06 

42.08 

9-4 

71.17 

19.09 

9-5 

48.35 

27.03 

10.2  j  73x5 

41.31 

10.3 

11.40 

2779 

10.3 

59.88 

42.16 

10.4 

70.62 

19-31 

10.5 

48.29 

27-37 

11.2     72.04 

41.17 

"3 

11.24 

27.77 

"•3 

5969 

42.23 

11.4 

70.04 

1953 

"•5 

48.19 

27-73 

M.2  1  70.97 

41.02 

12.3 

II. 10 

27.72 

12.3 

59.51 

42.27 

12.4 

69.43 

19.72 

12.5 

48.06 

28.07 

13.2 !  69.9s 

40.85 

13.3 

10.95 

27.66 

^3-3 

59.33 

42.28 

134 

68.81 

19.90 

135 

47.90 

28.40 

X4.2  j  68.98 

40.67 

14.2 

10.81 

27.59 

14.3 

59.16 

42.28 

14.4 

68.20 

20.06 

14.5 

4772 

28.71 

iS-a 

68.07 

40.49 

15-2 

10.68 

27.51 

15.3 

58.99 

42.28 

15-4 

67.60 

20.20 

15.5 

47-54 

29.01 

16^ 

^.23 

40.30 

16.2 

10.55 

27.44 

16.3 

58.83 

42.27 

16.4 

67.02 

20.33 

16.5 

4736 

29.29 

XT-a 

66.43 

40.13 

17.2 

10.44 

27.36 

17.3 

58.68 

42.26 

174 

66.48 

20.45 

17.5 

47.18 

29-56 

18.2    65.66 

39.98 

Z8.2 

10.32 

27.28 

18.3 

58.54 

42.26 

18.4 

6597 

20.56 

18.5 

47.02 

29.82 

X9.2  j  64.89 

39.83 

19.2 

10.21 

27.22 

19-3 

58.40 

42.26 

19.4 

65.48 

20.68 

19-5 

46.89 

30.08 

1 
S0.2  ^  64.X1 

39.68 

20.2 

10. 1 1 

27.18 

20.3 

58.27 

42.28 

20.4 

65.00 

20.82 

20.5 

46.76 

30.34 

91.2 

6330 

39-55 

21.2 

9.99 

27.14 

21.3 

58.12 

42.30 

21.3 

64.51 

20.96 

21.5 

46.64 

30.61 

S8.2 

62.42 

39-40 

22.2 

9.86 

27.09 

22.3 

57-97 

42.32 

22.3 

63.98 

21. II 

22.5 

46.51 

30.90 

«3-a 

61.50 

3925 

23.2 

9-73 

27.04 

233 

57-81 

42.34 

233 

63.40 

21.27 

235 

46.37 

31.21 

94.8 

60.55 

3907 

24.2 

9.60 

26.97 

24.3 

57.64 

42.35 

«4.3 

62.78 

21.43 

245 

46.19 

31.52 

«s-« 

59.60 

38.86 

25.2 

9.46 

26.87 

25-3 

57-46 

42.33 

25.3 

62.11 

21.57 

25.5 

4596 

31.85 

S6.9 

58.67 

38.62 

26.2 

932 

26.74 

26.3 

57.27 

42.27 

26.3 

61.40 

21.68 

26.5 

45.68 

32-17 

97.8 

57.81 

38.36 

27.2 

9.18 

26.58 

«7.3 

5709 

42.19 

273 

60.67 

21.76 

27-5 

45-37 

32.47 

sS^ 

57.06 

38.09 

28.2 

9.06 

26.41 

28.3 

56.92 

42.10 

28.3 

5996 

21.82 

28.4 

45-04 

32.74 

«9-« 

56.39 

3782 

29.2 

8.94 

26.24 

29.2 

56.77 

41.99 

293 

5929 

21.86 

29.4 

44.71 

32.98 

30.8 

55.80 

37.58 

30.2 

8.84 

26.07 

30.2 

56-63 

41.88 

30.3 

.  58.67 

21.89 

30.4 

44-40 

33.21 

31^ 

55.27 

37.34 

31-a 

8.74 

25-91 

31.2 

56.50 

41.78 

313 

58.10 

21.92 

314 

44.11 

33-42 

SZ.B4       +51-83 

6.93        +6.86 

8.20        +8.14 

31-35       +31-34 

2347       +23.45 

8^  X3*      47"-9i6 

^  25«      4».i33 

lo**  2o"*     49"-679      i2*»  14™     27».688 1 

15*^     4»      20'.I0 

4W  I 

W'        85 

»".SO  1 

4«I« 

42'     12 

»".8s   1 

+82^ 

59'     3< 

)".46    1 

+88** 

10'     H 

r'.98  1 

+87** 

33'     3 

B".3i 

[Bph  15I 
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JUNE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oioombzidfe  1119. 

1  H.  I>nuMmU. 

80  H.  Cametop. 

Badtey  lers. 

Mag.  7. 

0 

Mag.  4. 

6 

Mag.  5.3 

Mag.  6.3 

Mag.  7. 

Mean 

Rixht 

DecU- 

Mean 

Right 

DecU- 

Mean 

Rifht 

Dcdi- 

Mean 

Rilbt 

Decli. 

Mean 

Right 

Solar 

Ascen- 

naticm 

Solar 

Asccn- 

nation 

Solar 

Aaccn- 

Solar 

Asces* 

natioa 

Solar 

Ascen- 

Date. 

sion. 

North. 

Date. 

sum. 

North. 

Date. 

•km. 

North. 

Date 

•km. 

North. 

Date 

sion. 

1    ^ 
h  xn 

e        f 

h  m 

•     t 

h  m 

•     1 

h  m 

•     $ 

h  m 

June 

8.3 

+8853 

June 

9  25 

+81  42 

June 

10  20 

+8259 
II 

June 

12  14 

+M  10 

ti 

June 

IS  4 

0.2 

s 
55-27 

37.34 

0.2 

s 
8.74 

25.91 

0.2 

• 
56.50 

41.78 

0.3 

• 
58.10 

21.9a 

0.4 

8 
44.11 

1.2 

54.73 

37.13 

1.2 

8.64 

25.78 

1.2 

56.37 

41.70 

1.3 

57.56 

21.9s 

!-♦ 

43.86 

2.x 

54.14 

36.93 

2.2 

8.55 

25.66 

2.2 

56.24 

41.64 

^'l 

57.03 

22. ox 

2-4 

4364 

3-1 

53.50 

36.73 

3.2 

8.46 

25.55 

3«a 

56.11 

41.59 

3-3 

56.49 

22.09 

3.4 

4342 

4.1 

52.80 

36.53 

4.2 

8.35 

25.44 

4.2 

55.97 

41.54 

4.3 

55-91 

22.17 

4.4 

43-18 

5-1 

5204 

36.32 

5-2 

8.23 

25-32 

5-2 

55.81 

41.49 

5-3 

55.29 

22.26 

5-4 

42.93 

6.1 

51.26 

36.09 

6.2 

8.10 

25.18 

6.2 

55.65 

41.42 

6.3 

54.63 

22.3s 

6.4 

42-65 

7-1 

50.48 

35.84 

7.2 

7.97 

25.02 

7.2 

55-47 

41.34 

7.3 

53.92 

22.49 

7.4 

42.33 

8.1 

4972 

35.56 

8.2 

7.85 

24.84 

8.2 

55.30 

41.24 

8.3 

53.19 

22.48 

8.4 

41-99 

9.1 

49.03 

35-27 

9-2 

7-74 

24.65 

9.2 

55.14 

41. II 

9-3 

52.45 

22.51 

9.4 

41.61 

lO.I 

48.39 

34.96 

10.2 

7.62 

24.44 

10.2 

54.97 

40.96 

10.3 

51.73 

22.52 

Z0.4 

41.22 

ZI.I 

47.82 

34.66 

II. 2 

7.52 

24.22 

IZ.2 

54.81 

40.80 

"3 

51.0a 

22.52 

11.4 

40.82 

12. 1 

47.33 

34.36 

12.2 

7.42 

23-99 

12.2 

54.67 

40.63 

12.3 

50.33 

22.50 

12.4 

40.41 

131 

46.87 

34.06 

13.2 

7.33 

23-77 

13.2 

54.54 

40.47 

13-3 

49.67 

22.47 

13.4 

40.02 

I4.I 

46.48 

33.78 

14.2 

725 

2356 

14.2 

54.42 

40.31 

14.3 

49.05 

22.44 

14.4 

39-65 

I5.I 

46.10 

33.52 

15.2 

7-17 

23.36 

15.2 

54.30 

40.16 

15-3 

48.46 

22 .41 

15.4 

39.29 

16.I 

45.72 

33.26 

16.2 

7.10 

23.17 

16.2 

54.18 

40.02 

16.3 

47.89 

22.38 

16.4 

38.95 

17. 1 

45.32 

33.02 

17.2 

7.02 

22.99 

17.2 

54.06 

39.88 

17.3 

47.31 

22.36 

X7.4 

38.62 

18.I 

44.87 

32.77 

18.2 

6.94 

22.82 

18.2 

53.94 

39.76 

18.3 

46.73 

22.36 

18.4 

38-30 

I9.I 

44.37 

32.52 

19.2 

6.85 

22.64 

19.2 

53.81 

39-64 

19.3 

46.11 

22.37 

19.4 

37-97 

20.1 

43-84 

32.24 

20.1 

6.74 

22.44 

20.2 

53.67 

3950 

20.3 

45.45 

22.38 

20.4 

37-60 

21. 1 

43.29 

31.94 

21. 1 

6.64 

22.22 

21.2 

53-52 

39.34 

21.3 

44.73 

22.37 

21.4 

37-19 

22.1 

42.77 

31.62 

22.1 

6.54 

21.98 

22.2 

53-36 

39.16 

22.3 

43.98 

22.35 

22.4 

36.74 

23.1 

42.30 

31.27 

23-1 

6.44 

21.71 

23.2 

53.21 

38.95 

23.3 

43.2X 

22.29 

23.4 

36.25 

24.1 

41.94 

30.90 

24.1 

6.35 

21.42 

24.2 

53.06 

38.71 

24.3 

42.45 

22.20 

24.4 

35.74 

251 

41.67 

30.54 

25.1 

6.27 

21.12 

25.2 

52.93 

38.46 

25.3 

41.72 

22.09 

25.4 

35-23 

26.1 

41.51 

30.19 

26.1 

6.22 

20.82 

26.2 

52.82 

38.20 

26.2 

41.04 

21.96 

26.4 

34-72 

27.1 

41.41 

29.86 

27.1 

6.17 

20.54 

27.2 

52.72 

37.96 

27.2 

40.43 

21.83 

27.4 

34-24 

28.1 

41.31 

29.55 

28.1 

6.12 

20.27 

28.2 

52.63 

37.74 

28.2 

39.85 

21.71 

28.4 

33-80 

29.1 

41.21 

29.26 

29.1 

6.08 

20.03 

29.2 

52.54 

37.53 

29.2 

39.30 

21.60 

29.4 

33.39 

30.1 

41.04  1  28.98 

30.1 

6.02 

19.79 

^.2 

52.44 

37-33 

30.2 

38.74 

21.50 

30.4 

32-99 

311 

40.84 

28.71 
51.74 

31. 1 

5.97 

19.57 

Z^'^ 

52.34 

37.15 

31.2 

38.17 

21.43 

3X.4 

32.59 

74        + 

6.93 

+6.86 

8.20         +8.14 

31.36       +31.35 

23.49 

8**  13"      47".9i6 

^^  ^^  f%           a 

^h  2^m 

4'.i33 

lo**  20"     49*.679 

i2»»  14"     27'.688 

15b     4- 

+88® 

53       2 

a".5o 

+81° 

42'     li 

I  ".85 

+82® 

59'     3< 

3".46 

+88** 

10'     I 

5".98 

+87- 

33'     3 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1119. 


Mag.  7.0 


Ri^t 


X.I 
9.x 

31 
4.1 

6.x 

7.1 
&o 

94) 
xao 

XLO 
XS.0 

13.0 
I4U) 
15.0 
x6.o 

X7.0 
18.0 
X9u> 

ax.o 
S1.0 
93.0 
M-o 

•  «S^ 

;   «W 

16.9 
*7^ 

*9 
«H 
3^9 
3^ 


h  m 

813 

s 
40.84 

40.56 

40.25 
39-94 

39.63 

3938 

39-«o 
39.08 

39.05 
39.07 
39-14 
39-«5 

39-37 
39-47 
39.53 
39.54 

39.51 
39-46 
39-40 
39.40 

39-49 
39.67 
39-97 
40.33 

40.74 

41.15 
4i.5« 
41.83 

42.07 
42.27 
42.46 
42.65 


Dedi- 
station 
North. 


+8853 

tt 

28.71 

28.43 
28.12. 

27.80 

27-45 
27.10. 

26.73 

26.37 

26.00 

25-64 
25-30 
24.96 

24.65 

24.35 
24.05 

23.76 

23.45 
23.11 

22.74 

22.36 

21.97 
21.58 
21.19 
20.82 

20.47 
20.15 
19.84 

19-54 

19.24 

18.93 

18.59 
18.24 


1  H.  Dzaconls. 

Mag.  4.6 


Mean 
Solar 
Date. 


$1.63 


13' 


+51.61 

47'-9i6 


S3'      22  ".50 


July 


I. 
2. 

3- 
4. 

5. 
6. 

7. 
8. 

9. 
10. 

XI. 

12. 

13. 
14. 

15- 
16. 

17- 
x8. 

19. 

20. 

2X. 
22. 

23- 
24. 


25.1 
26.0 

27.0 

28.0 


29.0 
30.0 
3X.O 
32.0 


Richt 
Ascen- 
sion. 


I 


Dedi- 
nation 
North. 


h  m 
9  25 


+81  42 


5-97  I  19-57 
5.90     19.34 

5.83  !  19.10 

5.75     18.84 


80  H.  Camelop. 

Mag.  5.3 


Mean 

Solar 
Date. 


5-67 
5.60 

5-53 
5-48 

5-43 
5-39 
5.37 
5.34 

5.32 
5.30 
5.28 

5.25 

5-2X 
5.X6 

5." 
5-07 

5-03 
5.01 
5.00 

4.99 

5.00 
5.02 

5-03 
5-03 

5-03 
502 

5.00 
4.98 


18.56 
18.25 

17-94 
17.61 

17.29 
16.97 
16.66 
X6.36 

X6.07 

15-79 
15-52 
15-26 

14.98 
14.69 

14-37 
14.03 

13-67 
13.29 
X2.91 
12.54 

12.19 
11. 87 

"-57 
11.27 

10.97 
10.67 
10.36 
10.02 


6.93 
9*»  25" 

-►81**  42' 


+6.86 

4'.  133 
"".85 


July 

1.2 
2.2 
3.2 
4.1 

5-1 
6.1 

7.1 
8.1 

9.1 
10. 1 

XI. X 

12. 1 

13-1 
14. 1 

16. 1 

17.1 
18. 1 
X9.1 
20.x 

21. 1 
22.1 
23.1 
24.x 

251 
26.1 

27.1 

28.1 

29.1 
30.1 

3I-I 
32.1 


Right 
Ascen- 
sion. 


h  m 
10  20 

s 
52.34 
52.23 
52.11 
51.98 

51-85 
51-72 
51-60 

51-49 

51-39 

51-30 
51.22 

51-15 

51.09 
51.02 

50.95 
50.87 

50.78 
50.69 

50-59 
50.49 

50.40 

50.32 
50.25 
50.21 

50.  X7 
50.14 
50.11 
50.07 

50.02 
49.96 
49-90 
4983 


Decli- 
nation 
North. 


+8259 


n 


37-15 
36.96 

36.77 
36.56 

36.33 
36.07 

35-80 
35-52 

3523 

34-94 
34.66 

34.38 

34.12 
33.86 
33.61 
33.37 

33-" 
32.86 

32.58 
32.27 

31-94 

3159 

31-23 
30.87 

30.54 
30.21 
29.91 
29.63 

29-35 
29.06 

28.76 

28.44 


Bradley  1672. 

Mag.  6.3 


Mean 
Solar 
Date. 


8.20  +8.14 

10^  20™     49*.679 
+82*^59'     3o".46 
[Bphzs] 


July 

1.2 
2.2 

3-2 

4.2 

5-2 

6.2 

7.2 

8.2 

9.2 

10.2 

II. 2 
12.2 

13-2 
14.2 
15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


Right 
Ascen- 
sion. 


h  m 
12  14 

s 

38.17 

37-57 
36.92 

36.23 

35.52 
34.80 
34.08 
33.38 

32.71 
32.08 

31-49 
30.93 

30.40 
29.88 
29.36 
28.82 

28.24 
27.62 
26.95 
26.27 

25.58 
24.92 

24.31 
23.76 

23.27 
22.81 
22.38 

21.93 

21.46 
20.94 
20.39 
19.81 


Dedi- 
nation 
North. 


+88  10 

tt 

21.43 

21.37 
21.30 

21.22 

21.13 
21.02 
20.89 
20.73 

20.57 

20.39 
20.20 

20.01 


9.84 
9.67 

9.52 
9-37 

9.22 
9.08 
8.92 

8.73 

8.52 
8.27 
8.01 

7.74 

7-47 
7.21 

6.98 
6.7s 

6.5s 
6.34 
6.14 

592 


3135 
12**  I4« 


+3 
27 


Groombzidse  8288. 

Mag.  7.2 


Mean 
Solar 
Date. 


•33 
.688 


+88**  10'     i5".98 


July 

1.4 
2.4 
33 
4.3 

5-3 
6.3 
7-3 
8.3 

9-3 
10.3 

".3 
12.3 

^3-3 

14.3 

153 
16.3 

17.3 
18.3 

19.3 
20.3 

21.3 
22.3 

23.3 
24.3 

25-3 
26.3 

27.3 
28.3 

29-3 
30.3 
31-3 
32.3 


Right 
Ascen- 
sion. 


h  m 
IS    4 

s 
32.59 
32.19 
3176 
31-29 

30.80 
30.27 

2973 
29.19 

28.64 
28. 11 

2759 
27.09 

26.61 
26.15 
25.69 

2524 

24.77 
24.26 

23-71 
23-13 

22.52 
21.89 
21.27 
20.69 

20.14 
19.63 
19.14 
18.66 

18.17 
17.67 
17.15 
16.59 


Dedi- 
nation 
North. 


+8733 

// 

39.68 

39.83 

39-99 
40.16 

40.33 
40.49 

40.62 

40.74 

40.84 
40.92 
40.98 
41.03 

41.07 
41.12 
41.18 
41.26 

41.35 

41.45 

41.5s 
41.64 

41.70 

41.73 
41.73 
41.71 

41.68 
41.65 
41.62 
41.60 

41.61 
41.63 
41.66 
41.70 


23.50 


15' 


■m 


+23.48 
20".I0 


+87^33'     38".3i 
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Groombridse  1119. 

IB 

[.  Dzaconis. 

Baidle]r  1S78. 

QxoombxLd^M  jp 

Majj.  7.0 

Mag.  4. 

6 

Mag.  5.3 

Mag.  6.3 

Mag.  7- 

^  1:. 

Mran 

Right 

Decli- 

Mran 

Right 

Decli- 

Mean 

Risht 

Decli- 

Mean 

Riglit  ;  DecB- 

Mean 

Right  p 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Asccn- 

natioa 

Solar 

Solar 

^^J: 

Date. 

sion. 

North, 

Date. 

sion. 

North. 

Date. 

sioo. 

North, 

Date. 

•ion.      North, 

Date. 

1 

,    h  m 

e       / 

h  m 

•      t 

! 

i    h  m 

e       « 

h  m        •     ' 

h  m 

:  1 

Aug.  1   8  13 

1 

+88  53 

It 

Aug. 

9  25 

+81  41 

11 

Aug.j  10  30 

+8259 

tt 

Aug. 

12  14  -fSS  10 

^             It 

Aug. 

IS  3  •8?»   I 

s 
0.9    42.65 

18.24 

I.O 

s 
4.98 

70.03 

s 
I.I  1  49.83 

28.44 

1.3 

• 
19.81  1  15.92 

1-3 

76!59  4i.7»   1 

1.9    42.88 

17.86 

2.0 

4-97 

69.67 

3.1  j  49.77 

38.11 

3.x 

19.22 

15.68 

2.3 

76.01 

4..7' 

2-9    4317 

17.49 

30 

4-97 

69.30 

3-1  i  49.71 

27.77 

3.1 

18.63 

15.42 

3-3 

75-41 

41-7'     ^ 

3-9 

43-53 

17. II 

4.0 

4.97 

68.93 

4.1 

49.65 

37.40 

4-1 

18.05 

1514 

4.3 

74.80 

41.7^ 

4.9 

43-95 

16.74 

5.0 

4.98 

68.56 

5.1 

49.61 

37.03 

51 

17.51 

14.85 

5-3 

74.30 

4i.6y 

5-9 

44-45 

16.37 

6.0 

4.99 

68.18 

6.1 

49.59 

36.66 

6.1 

17.01 

1455 

6.3 

73-60 

4I.6X 

6.9 

44.99 

16.03 

7.0 

5.03 

67.81 

7-1  1  49-57 

36.39 

7.1 

16.55 

14.24 

7.3  i  73.01 

4x53 

7-9 

45.58 

15.69 

8.0 

5.06 

67.45 

8.1 

4956 

25-93 

8.1 

16.13 

13.93 

8.2 

72.45 

4MS 

8.9 

46.18 

15-36 

9.0 

5.09 

67.11 

9.1 

49-55 

25.58 

9.1 

15-74 

13-62 

9.2 

71.93 

41.35 

9.9 

46.78 

15-05 

lO.O 

5-13 

66.78 

10.0    49.55 

35.34 

10. 1 

15.38 

13-32 

X0.2 

7i-*» 

41.15 

10.9 

47.36 

14.76 

1 1.0 

5.17 

66.47 

II.O 

49.55 

34.92 

ZI.I 

15.02 

1304 

X1.3 

70.91 

41. x6 

1 1. 9 

47-87 

14.47 

I3.0 

5.21 

66.16 

I3.0 

49.54    34.61 

13. 1 

14.65 

12.77 

12. 2 

70.43 

41.09 

12. 9 

48.34 

14.18 

13-0 

523 

65.85 

130 

49-53 

34.30 

13. 1 

14.26 

12.51 

»3-2 

69.93 

41.93 

139 

48.77 

13.87 

13.9 

5-25 

65.53 

14.0     49.50 

23.99 

14. 1 

13.83 

12.35 

X4.3 

69.40 

40.99 

14.9 

49.20 

13-53 

14.9 

5-27 

65.19 

15-0 

49-47 

23.65 

15.1 

13.34 

11.98 

X5.« 

68.84 

40.9s 

15-9 

49.65 

13-18 

15-9 

5-29 

64.83 

z6.o 

49.43 

33.39 

z6.z 

13.84 

XI.69 

x6.3 

68.2s 

40.89 

16.9 

50-17 

13.80 

16.9 

5-31 

64.44 

17.0 

49.41 

33.90 

17.1 

13.33 

11.38 

17.3 

67.63 

40.8t 

17.9 

50.78 

12.43 

17.9 

5.34 

64.04 

18.0 

49.39 

33.50 

18. 1 

11.83 

11.03 

Z8.2 

67.00 

40.73 

18.9 

51-50 

12.06 

18.9 

5.38 

63.64 

19.0 

49.39 

22.09 

19. 1 

"39 

XO.67 

19.2 

66.37 

40.61 

19.9 

52.30 

II. 71 

19.9 

5.44 

63.34 

30.0 

49.40 

31.68 

30. 1 

11.00 

10.30 

20.2 

65.76 

40.46 

30.9 

53-16 

".37 

30.9 

5.52 

62.86 

3I.O 

49.43 

31.38 

31. 1 

10.68 

9.92 

21.2 

65.X9 

40.29 

21.9 

54.03 

11.07 

31.9 

5-59 

62.51 

33.0 

49-47 

30.90 

32.1 

10.40 

9-55 

32.2 

64.66 

40.1a 

33.9 

54.88 

10.79 

33.9 

5.66 

62.18 

33.0 

49.51 

20.54 

23.1 

X0.16 

9.21 

33. a 

64.  x6 

39-94 

239 

55.67 

10.53 

23.9 

5-73 

61.87 

34.0 

49.54 

so.  3 1 

34.1 

9.91 

8.88 

24.2 

63.68 

39-7« 

34.9 

56.39 

Z0.26 

24.9 

5-79 

61.57 

35.0 

49.57 

19.88 

351 

9.65 

8.57 

35.2 

63.21 

3964 

35.9 

5704 

9.98 

259 

5.84 

61.35 

36.0 

49.58 

19.55 

26.1 

9-34 

8.27 

26.2 

62.72 

39-5« 

26.9 

5769 

9.69 

36.9 

5-89 

60.93 

37.0 

49.59 

19.33 

27.1 

9.03 

7-97 

27.2 

62.22 

39-41 

27.9 

58.32 

9-39 

37.9 

5-93 

60.59 

27.9 

49-59 

18.87 

28.1 

8.65 

7.65 

28.2 

61.69 

39-31 

38.9 

58.98 

9.07 

38.9 

5-98 

60.34 

38.9 

49.60 

18.50 

29.1 

8.27 

7-33 

39.2 

6x.Z4 

39»9 

39.9 

59.68 

8.74 

39.9 

6.03 

59.87 

39.9 

49.60 

18. 13 

30.1 

7.89 

6.99 

30.2 

60.57 

39-«6 

30.9 

60.45 

8.40 

30.9 

6.09 

59-49 

30.9 

49.63 

17.73 

3I-I 

7.53 

6.63 

3x-a 

59.98 

38.9a' 

319 

61.38 

8.07 

31-9 

6.16 

59." 

31-9 

49.64 

17.33 

32.1 

7.20 

6.25 

33.2 

5940 

38.76 

51.48        +51.47 

6, 

93 

+6.86 

8.19            +8.13 

31. 

31       +31-30 

a3-5o       +33.48 

3h  13m      47«.9i6 

9'* 

25"» 

4VI33 

io*»  3o"     49*. 679 

I2»» 

14"     27».688 

15*     4*       20*.I0 

+88**  53'      33".5o 

+81^ 

43'     i: 

2".85 

+82*^59'     3o".46 

+88** 

10'     X5".98 

+«7'*33'     3«"-3i 

[Eph  15 

1 
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tidge  1119. 

1  H.  Draconls. 

30  H.  Camelop. 

Bradley  1672. 

Qroombridse  2888. 

ag.  70 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

%ight    DecU. 

Mran 

Richt 

Decli- 

Mean 

Right 

Dedi- 

Mean 

Rifht 

Decli- 

Mean 

Rifht 

Decli- 

Lscco- 

•  nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

sbn. 

Nora. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

1 

•     1 

h  m 

e       / 

h  m 

•     t 

h  m 

e       / 

h  m 

e       / 

8  14 

+8853 

Sept. 

9  25 

+8i  41 

Sept. 

10  20 

+8259 

Sept. 

12  14 

.^88    9 

It 

Sept. 

15    3 

+8733 

s 

1.28 

8.07 

0.9 

s 
6.16 

5912 

0.9 

s 
49.64 

17.33 

I.I 

s 
7.20 

66.25 

1.2 

s 
59.40 

38.76 

m8 

7-75 

1.9 

6.23 

58.75 

1.9 

49.67 

16.93 

2.1 

6.90 

65.86 

2.2 

58.83 

38.57 

{•13 

7-44 

2.9 

6.32 

58.38 

2.9 

49-72 

16.53 

3-1 

6.64 

65.47 

3-2 

58.27 

38.36 

1.12 

7-15 

3-9 

6.41 

58.03 

3-9 

49.78 

16.14 

4-1 

6.43 

65.08 

4-2 

57.74 

38.14 

•13 

6.88 

4.9 

6.51 

5769 

4.9 

4985 

15-77 

S-i 

6.26 

64.69 

52 

57-24 

37.91 

•14 

6.63 

5-9 

6.61 

57-37 

5-9 

49.92 

15.41 

6.1 

6.12 

64.31 

6.2 

56.77 

37.69 

•13 

6.39 

6.9 

6.71 

57-06 

6.9 

49-99 

15.06 

70 

5-99 

6395 

7-2 

56.32 

3746 

.08 

6.15 

7-9 

6.81 

56.76 

7-9 

50.05 

14.72 

8.0 

5.86 

63.60 

8.2 

55.88 

37.25 

98 

5-92 

8.9 

6.90 

56.47 

8.9 

50.12 

14-39 

9.0 

5-71 

63.26 

9-2 

55-43 

37.05 

82 

5.68 

9.9 

6.98 

56.17 

9-9 

50.17 

14.06 

lO.O 

5.52 

62.93 

10.2 

54.98 

36.87 

64 

5-41 

10.9 

70s 

55.85 

10.9 

50.21 

13.72 

II.O 

5.30 

62.59 

II. 2 

54.50 

36.69 

47 

514 

1 1.9 

7.12 

55-52 

II. 9 

50.24 

13.36 

12.0 

5-05 

62.24 

12.2 

53.99 

36.52 

34 

4.84 

12.9 

7.20 

55-16 

12.9 

50.28 

12.97 

13-0 

4-78 

61.86 

13-2 

53.44 

36.34 

31 

4.53 

139 

7.28 

54.78 

13-9 

50.33 

12.56 

14.0 

4.52 

61.46 

14. 1 

52.88 

36.13 

35 

4.22 

14.9 

7.38 

54.40 

14.9 

50.39 

12.14 

15.0 

4.30 

61.05 

15.1 

52.32 

35.89 

48 

3-93 

15-9 

7-49 

54.03 

15.9 

50.46 

".73 

16.0 

4.13 

60.62 

16. 1 

51.78 

35.62 

69 

3-66 

16.9 

7.61 

53.68 

16.9 

50.56 

11.32 

17.0 

4.03 

60.18 

I7.I 

51-27 

35.33 

93 

3-43 

17.9 

7-74 

53-35 

17.9 

50.67 

10.94 

18.0 

4.00 

59.76 

18.I 

50.80 

35.04 

IS 

3.22 

18.9 

7.88 

53-05 

18.9 

50.78 

10.59 

19.0 

3.99 

59-36 

19. 1 

50.38 

34.74 

30 

3.02 

19.9 

8.00 

52.76 

19.9 

50.88 

10.25 

20.0 

4.00 

58.98 

20.1 

49.98 

34.46 

40 

2.84 

20.9 

8.12 

52.49 

20.9 

50.98 

9-93 

21.0 

4.01 

58.61 

21. 1 

49.60 

34.19 

41 

2.65 

21.9 

8.23 

52.23 

21.9 

51.07 

9.62 

22.0 

3.98 

58.26 

22.1 

49.22 

33-95 

40 

2.46 

22.9 

8.33 

51-95 

22.9 

51.15 

9.29 

23.0 

3.91 

57.91 

23.1 

48.82 

33.72 

35 

2.24 

239 

8.43 

51.67 

23-9 

51.22 

8.96 

24.0 

3.82 

57.56 

^4.1 

48.40 

33.50 

32 

2.01 

24.9 

8.53 

51.37 

24.9 

51-30 

8.62 

24.9 

3.70 

57.20 

25-1 

47.95 

33.27 

3a 

1-77 

25.9 

8.63 

51.06 

25-9 

51.37 

8.27 

25.9 

357 

56.82 

26.1 

47.48 

33.03 

38 

x-53 

26.9 

8.74 

50.73 

26.9 

51-45 

7.90 

26.9 

3.47 

56.43 

27.1 

47.01 

32-77 

51 

Z.28 

27.9 

8.85 

50.40 

27.9 

51.54 

7.52 

27.9 

3.39 

56.03 

28.1 

46.54 

32.50 

59 

105 

28.9 

8.97 

50.08 

28.9 

51.65 

7.14 

28.9 

3.33 

55.61 

29.1 

46.08 

32.2a 

}^ 

0.83 

29.9 

9.10 

49-76 

29.9 

51.76 

6.77 

29.9 

3.33 

55.19 

30.1 

45.64 

31.91 

:g     0.63  1 

309 

9.25 

49-45 

30.9 

51.88 

6.41 

30.9 

3.37 

54-77 

3I.I 

45.22 

31.59 

^9 

•^5 

0.45 

31-9 

9.39 

49.17 

31-9 

52.01 

6.06 

31.9 

345 

54.35 

32.1 

44.84 

31.25 

;i-3S 

6. 

92         +6.85 

8.19        +8.13 

31.26     +31.25 

2349          +23.47 

47».9i6 

9^ 

as""       4'.  133 

io*»  20™     49*.679 

ia>»  i4«     27".688 

15^     4«      20'.I0 

aa^.S® 

+8i« 

42'     "".85 

+82^59'     3o".46 

+88**  10'     is''.98 

+87^*33'     38".3i 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


QfoombiUlce  1119. 

1  H.  DxacoBiB. 

80  H.  Camelop. 

Bradley  1672. 

Groombrldge  2288. 

Mag.  7.0 

Mag.  4.6 

Mag.  5.3 

Mag.  6.3 

Mag.  7.2 

Mm 

Rivht 

Dedi- 

Mean 

Right 

Decli- 

Mean 

Right 

Dedi- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Sitar 

Aacca- 

siation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Iktc 

• 

North, 

Date. 

BUm. 

North, 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

h  m 

•     t 

h  m 

•     / 

h  m 

•     1 

h  m 

0     1 

h  m 

0     1 

aOf. 

81s 

+8853 

Nov. 

9  25 

+81  41 
II 

Nov. 

10  20 

+8258 
II 

Nov. 

13  14 

+88    9 
II 

Nov. 

15    3 

+8733 
II 

^1 

"54 

57.01 

0.8 

• 
14.00 

43.41 

0.8 

s 
56.41 

57.25 

0.9 

s 
9.17 

43-05 

I.O 

s 
36.27 

31.08 

1-7 

12.83 

5701 

Z.8 

14. 18 

43.29 

1.8 

56.59 

57-05 

1.9 

958 

42.73 

2.0 

36-17 

20.72 

«.7 

14.06 

S703 

3.8 

14-35 

43.17 

3.8 

56.76 

56.86 

2,9 

9.96 

42.42 

30 

36-07 

20.37 

3-7 

15.25 

57.01 

3.8 

14.50 

43.05 

3.8 

56-93 

56.67 

3.9 

10.32 

42.12 

4.0 

35-95 

20.04 

4.7 

16.39 

56.99 

4.8 

14.65 

41.93 

4.8 

5709 

56.46 

4-9 

10.64 

41.82 

50 

35-82 

19.71 

5-7 

17.55 

56.95 

5.8 

14.81 

41.76 

5-8 

57-24 

56.24 

5-9 

10.92 

41.50 

6.0 

3565 

19.38 

«.7 

18.74 

56.90 

6.8 

14.97 

41-59 

6.8 

57-40 

56.00 

6.9 

II. 30 

41.17 

7.0 

35-45 

19.04 

77 

20.01 

56.84 

7.8 

15.13 

41.41 

7-8 

57-56 

55-74 

7-9 

11.50 

40.8a 

7.9 

35.25 

18.69 

S.7 

«i-35 

56.78 

8.8 

15-30 

41.24 

8.8 

57-74 

55-49 

8.9 

11.83 

40.45 

8.9 

35.06 

18.31 

••7 

33.76 

56.75 

9.8 

15-49 

41.07 

9.8 

57-93 

55-24 

9-9 

12.21 

40.07 

9-9 

34-90 

17.91 

IP.7 

34.33 

56.74 

Z0.8 

15-69 

40.93 

10.8 

58.14 

55-00 

10.9 

12.67 

39-70 

10.9 

34-77 

17.48 

n.7 

25-^ 

56.77 

11.8 

15.89 

40.80 

11.8 

58-35 

54-79 

11.9 

13.18 

39-35 

11.9 

34.70 

17.05 

»-7 

27.13 

56.83 

Z3.8 

16.09 

40.71 

13.8 

58-57 

54-61 

12.9 

13-72 

39-02 

12.9 

34.67 

16.63 

«3-7 

28.47 

56.88 

13.7 

16.38 

40.65 

13.8 

58.78 

54.45 

13-9 

14.27 

38.72 

13.9 

34-66 

16.23 

U.7 

»9.73 

56.97 

14.7 

16.46 

40.61 

14.8 

58.98 

5432 

14.9 

14.81 

38.45 

14.9 

34-68 

15-86 

»5.7 

30.91 

57.04 

15.7 

16.63 

40.56 

15.8 

59-17 

54-19 

15-9 

15-31 

38.19 

15-9 

34-70 

15-51 

16.7 

3«.04 

57." 

16.7 

16.79 

40.51 

16.8 

59-35 

54.07 

16.9 

15-79 

37-93 

16.9 

34-70 

15-18 

n.7 

33.13 

57.16 

177 

16.9s 

40.45 

17.8 

59-52 

53-94 

17.9 

16.22 

37-68 

17.9 

34.68 

14-85 

18.7 

34-24 

57.19 

18.7 

17. II 

40.38 

18.8 

5969 

53-79 

18.9 

16.63 

37-42 

18.9 

34-64 

14-53 

19.7 

35.36 

57.33 

19.7 

17.27 

40.29 

19.8 

59-86 

5363 

19.8 

17.04 

37-15 

19.9 

34-59 

14.20 

S0.7 

36.53 

57.25 

ao.7 

17.44 

40.20 

20.8 

60.04 

53-46 

20.8 

17.46 

36.87 

20.9 

34.54 

13.85 

«i.7 

37-75 

57.28 

21.7 

17.61 

40.11 

21.8 

60.23 

53-29 

31.8 

17.91 

36.57 

21.9 

34.^0 

13.48 

ti.7 

39.01 

57.3* 

33.7 

17.78 

40.03 

23.8 

60.42 

53-13 

22.8 

18.39 

36.27 

22.9 

34.46 

13.10 

ni 

40.31 

57.38 

23.7 

17.97 

39-95 

23-8 

60.63 

52-98 

23.8 

18.93 

35.99 

23-9 

34.45 

12.71 

M'7 

41. 6z 

57.47 

24.7 

18.15 

39-90 

24.8 

60.84 

52-84 

24.8 

19.49 

35-70 

24.9 

34-48 

13.33 

H-7 

43.92 

57.57 

25.7 

18.35 

39-87 

25.8 

61.06 

52.72 

25.8 

20.09 

35-42 

25-9 

34.54 

".93 

^1 

44.2a 

57-70 

36.7 

18.55 

39-86 

26.8 

61.28 

52.61 

26.8 

20.72 

35-i6 

26.9 

34-63 

"53 

«7.7 

45.46 

57.84 

37.7 

18.73 

39.87 

27.7 

61.50 

52-53 

27.8 

21-37 

34.91 

27.9 

34.74 

II. 15 

A7 

46.65 

57.98 

38.7 

18.93 

39-90 

28.7 

61.72 

52-47 

28.8 

22.01 

34-69 

28.9 

34.88 

10.78 

«9.7 

47.77 

58.13 

39.7 

19.09 

39-93 

29.7 

61.92 

52.42 

29.8 

22.64 

34-49 

29.9 

35.03 

10.43 

3^7 

48.81 

58.28 

30.7 

T9.26 

39-96 

30.7 

62.11 

52-37 

30.8 

23-23 

34-30 

30-9 

35.17 

10.10 

31^ 

49.8« 

58.41 

31.7 

19.43 

39-98 

31-7 

62.30 

52.32 

31-8 

23-78 

34-12 

31-9 

35.28 

9.79 

5x^       +5i.a7 

6.93        +6.85 

8.18 

+8.12 

31.15      +31.14 

23-43       +23.41 

<^  13*      47'-9i6 

9*»  35«       4*.i33 

io"»  20"     ^ 

^9^679 

12^  14™     27V688 

15^     4«       20".I0 

^S 

3'      2 

2".50 

^^i** 

43'     i: 

2  ".85 

+82« 

59'     3< 

^".46 

+88** 

10'     I 

5".98 

+87^ 

ZZ'     3 

8".3i 

53*81**— X915 — 18 
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DECEMBEK,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Groombridge  1119. 

Mag.  7.0 

1  H.  Draconis. 

Mag.  4.6 

80  H.  Camelop. 

Mag.  5.3 

Bradley  1672. 

Mag.  6.3 

Giooxabridce  2 
Mag.  7.2 

Mean 
Solar 
Date. 

Right 

Ascen- 

sioii. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
DaU. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Rixht 
Ascen- 
sion. 

E 

n< 

A 

h  m 

0     / 

h  m 

0     / 

h  m 

0     / 

h  m 

•     t 

h  m 

Dec. 

8  IS 

+8852 
If 

Dec. 

9  25 

+81  41 

Dec. 

10  21 

+82  58 

Dec. 

12  14 

+88    9 

It 

Dec. 

15    3 

+8 

0-7 

s 

48.81 

58.28 

0.7 

s 
19.26 

39.96 

0.7 

s 

2. II 

52.37 

0.8 

s 
23.23 

34.30 

0.9 

s 
35.17 

I 

1.6 

49.82 

58.41 

1.7 

19.42 

3998 

1-7 

2.30 

52.32 

1.8 

23.78 

34.12 

1.9 

35-28 

2.6 

50.81 

58.53 

2.7 

19.57 

39.99 

2.7 

2.47 

52.25 

2.8 

24.29 

33.93 

2.9 

35-37 

3.6 

51.81 

58.64 

3.7 

19.72 

39.98 

3.7 

2.65 

52.17 

3.8 

24.78 

33.72 

3.9 

35-44 

4.6 

52.86 

58.73 

4.7 

19.88 

39.96 

4-7 

2.83 

52.08 

4.8 

25.28 

33-49 

4.9 

35-49 

5.6 

53.98 

58.82 

5.7 

20.04 

39.92 

5.7 

3.02 

51.97 

5.8 

25.80 

33-25 

5-9 

35-54 

6.6 

55-18 

58.9a 

6.7 

20.22 

39.90 

6.7 

3.24 

51.86 

6.8 

26.37 

33.00 

6.9 

35-61 

7.6 

56.43 

59.04 

7-7 

20.41 

39.89 

7-7 

345 

51-77 

7.8 

27.00 

32.76 

7.9 

35-71 

8.6 

57.68 

59.20 

8.7 

20.60 

39.91 

8.7 

3.68 

51-70 

8.8 

27.69 

32.52 

8.9 

35.86 

9.6 

58.90 

59-38 

9-7 

20.80 

39.97 

9.7 

3.91 

51-67 

9.8 

28.42 

32.31 

9.9 

36.06 

' 

10.6 

60.06 

59.59 

10.7 

20.99 

40.05 

10.7 

4.13 

51.66 

10.8 

29.15 

32.13 

10.9 

36.30 

11.6 

61.12 

59.81 

11.7 

21.17 

40.15 

II. 7 

4.35 

51-67 

11.8 

29.88 

31.98 

1 1.9 

36.56 

12.6 

62.08 

60.03 

12.7 

21.34 

40.25 

12.7 

4.56 

51.70 

12.8 

30.58 

31.85 

12.9 

36.82 

13.6 

62.96 

60.24 

13.7 

21.49 

40.36 

13.7 

4.75 

51.74 

13.8 

31.25 

31-74 

13.9 

37.08 

14.6 

63.80 

60.44 

14.7 

21.63 

40.46 

14.7 

4.93 

51.77 

14.8 

31.86 

31.63 

14.9 

37.31 

15.6 

64.61 

60.62 

15.7 

21.77 

40.55 

15.7 

5.10 

51.78 

15-8 

32.45 

31.51 

15-9 

37.53 

16.6 

65.44 

60.79 

16.7 

21.91 

40.63 

16.7 

5.27 

51-79 

16.8 

3302 

31-39 

16.9 

37-73 

17.6 

66.29 

60.96 

17-7 

22.05 

40.69 

17.7 

5.45 

51-79 

17.8 

33.60 

31.26 

17.9 

37-92 

18.6 

67.18 

61.13 

18.7 

22.20 

40.76 

18.7 

5.63 

51.78 

18.8 

34.19 

31.12 

18.9 

38.12 

19.6 

68.12 

61.31 

19.7 

22.36 

40.82 

19.7 

5.81 

51.78 

19.8 

34.82 

30.97 

19.9 

38.33 

20.6 

69.07 

61.51 

20.6 

22.52 

40.90 

20.7 

6.01 

51-79 

20.8 

35-47 

30.83 

20.9 

38.55 

21.6 

70.05 

61.72 

21.6 

22.68 

41.00 

21.7 

6.21 

51.81 

21.8 

36.17 

30.69 

21.9 

38.80 

22.6 

71.02 

61.95 

22.6 

22.84 

41.12 

22.7 

6.41 

51-85 

22.8 

36.90 

30.56 

22.9 

3909 

23.6 

71-97 

62.20 

23.6 

23.01 

41.26 

23.7 

6.62 

51-90 

23.8 

37.66 

30.45 

23-9 

39.41 

24.6 

72.87 

62.46 

24.6 

23-17 

41.42 

24.7 

6.83 

51.98 

24.8 

38.42 

30.36 

24.9 

39.76 

25.6 

73-71 

62.74 

25.6 

23.33 

41.58 

25.7 

7.04 

52.07 

25.8 

39.19 

30.29 

25-9 

40.12 

26.6 

74.48 

63.02 

26.6 

23.49 

41.76 

26.7 

7.24 

52.18 

26.7 

39-93 

30.24 

26.9 

40.49 

27.6 

75-17 

^3 '3^ 

27.6 

23.62 

41.96 

27.7 

7.42 

52.29 

27.7 

40.65 

30.21 

27.9 

40.88 

28.6 

75-80 

63.58 

28.6 

23.74 

42.14 

28.7 

7-59 

52.41 

28.7 

41.33 

30.20 

28.9 

41.24 

29.6 

76.38 

63.83 

29.6 

23.87 

42.30 

29.7 

7-75 

52.52 

29.7 

41.96 

30.17 

29.9 

41.57 

306 

76.96 

64.05 

30.6 

23.98 

42.45 

30.7 

7.90 

52.61 

30.7 

42.56 

30.14 

30-9 

41.88 

31.6 

77.58 

64.27 

31.6 

24.10 

42.59 

31-7 

8.06 

52.69 

31-7    43-14 

30.10 

31-9 

42.16 

51-32       -^S^'S^ 

6.92        +6.85 

8. 

18        +8.12 

31.12       +31. II 

23.41          +2J 

^  13™      47*-9i6 

9»»25»       4».i33 

10^ 

20™     49'. 679 

12^  I4«»     27».688 

15^    4*     20 

+88<> 

53'      2 

a".So 

-hSi^ 

42'      I 

2".85 

.1-82  *» 

59'     3< 

o".46 

+88^ 

10'     I 

5".98 

-k87*» 

33'     3 

8' 

[Bphxs] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


«Miiiozi8. 

lag.  4.4 


Ritht 
Aacen- 


h  m 
1654 

s 

28.83 

28.87 

28.93 
29.00 

29.07 

2915 
29.24 

2933 

29.41 
29.48 

»9-55 
29.60 

29.66 
29.7a 
29.80 
29.88 

29.99 
30.11 

3023 
30.35 

3047 

30.59 
30.70 
30.81 

30.91 
31-02 
31.M 
51.22 

3»-33 

Ji-45 
JI.58 

{1.7a 


Decli- 
nation 
North. 


+82  10 

tf 

27.10 
26.73 

26.35 
25.98 

25.61 
25.27 

24.95 
24.65 

24.38 
24.12 
23.86 

2358 

23.28 
22.95 
22.61 
22.27 

21.94 
21.62 
21.32 
21.05 

20.80 

20.57 
20.34 
20.12 

19.91 
19.68 

19.44 
19.19 

18.92 
18.65 
18.38 
X8.X2 


+7.27 

37'-997 
44".os 


^  Vnm  Minorls. 
Mag.  4.4 


Mean 
Solar 
Date. 


Jan. 

0.9 
1.9 
2.9 

3.9 

4.9 

5-9 
6.9 

7.9 

8.9 

9.9 

10.9 

1 1.9 

12.9 

13-9 
14.9 

15-9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 

239 

24.9 

25.9 
26.9 

27.9 

28.9 

29.9 
30.9 
31.9 


Risht 
Ascen- 
sion. 


h   m 

17  59 
s 

4.03 

3-99 

3-99 
4.01 

4.06 

4.13 
4.22 

4.31 

4.39 
4.45 
4.50 

4.53 

4.55 
4.58 
4.64 
4.72 

4.83 
4.97 
5.13 
5.31 

5-50 
5.68 

5.85 
6.01 

6.17 
6.31 

6.45 
6.60 

6.76 

6.93 
7.12 

7.35 


DecU- 
nation 
North. 


+8636 


n 


40.49 

40.12 

39-73 
39-34 

38.97 
38.61 

38.27 
37-96 

37-67 
37-39 
37-11 
36.82 

36.51 
36.18 

35-82 
35-45 

3509 
34.74 
3440 
3409 

33-79 

33-51 

33-25 
33-00 

32.74 
32.48 
32.20 

31.91 

31.60 
31.28 
30.96 
30.65 


16.91       +16.88 

»7**  59"     40V30 
+86*^36'     5i".i9 


A.  Vism  Minorls. 

Mag.  6.6 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

h   m 

Jan. 

19    3 

s 

I.O 

2385 

2.0 

2333 

3.0 

22.88 

4.0 

22.51 

5.0 

22.25 

6.0 

22.08 

6.9 

22.00 

7-9 

21.94 

8.9 

21.89 

9-9 

21.79 

10.9 

21.63 

II. 9 

21.40 

12.9 

21. II 

13-9 

20.83 

14.9 

20.61 

159 

20.46 

16.9 

20.42 

17.9 

20.49 

18.9 

20.67 

19.9 

20.90 

20.9 

21.18 

21.9 

21.46 

22.9 

21.74 

239 

21.99 

24.9 

22.21 

25-9 

22.37 

26.9 

22.51 

27-9 

22.68 

28.9 

22.85 

29.9 

23.05 

30.9 

23-34 

31-9 

23.72 

DecU- 
nation 
North. 


+89    O 


tt 


47.52 
47.18 
46.83 
46.46 

46.10 

45-74 
45.40 

4509 

44.80 

44.52 
44.25 
43  98 

43.68 

4336 
43.01 
42.64 

42.27 
41.90 

41-54 
41.20 

40.89 

40.59 
40.30 

40.02 

39.74 
3946 
39.16 

38.85 

38.53 
38.19 
37-84 
37-48 


57.98       +57-98 


3'.27 


.m 


19" 
+89**    O' 

[Eph  xsJ 


5i".i3 


76  Diaconis. 

Mag.  5.7 


Mean 

Right 

Solar 

Ascen- 

Date. 

sion. 

h  m 

Jan. 

20  48 

s 

I.I 

37.22 

2.1 

37.10 

3-1 

36.98 

4-1 

36.87 

5.1 

36.77 

6.1 

36.68 

7.1 

36.61 

8.1 

36.55 

9.1 

36.4^ 

10. 1 

36.43 

II. I 

3636 

12. 1 

36.29 

13.1 

36.20 

I4.I 

36.11 

I5-I 

36.02 

16.0 

35.93 

17.0 

35.86 

18.0 

35.80 

19.0 

35-75 

20.0 

35-71 

21.0 

35.68 

22.0 

3567 

23.0 

35-65 

24.0 

35-62 

25.0 

35-59 

26.0 

35.56 

27.0 

35-52 

28.0 

35.49 

29.0 

35-45 

30.0 

35.41 

31.0 

35-37 

32.0 

35.35 

Decli- 
nation 
North. 


+82  13 

n 

10.73 

10.46 
10.18 

9.88 

9.57 
9-25 

8.95 

8.66 

8.40 
8.15 
7.91 
7.68 

7-44 
7.16 

6.86 
6.54 

6.20 

585 
5.50 
5.16 

4.83 
4-52 
4-23 
3.94 

3-65 
3-37 
308 
2.78 

2.46 
2. II 

1-75 
1-39 


738         +7.32 
20**  48"     48V820 
+82**  13'       2".89 


89  H.  Cephei. 
Mag.  5.6 


Mean 
Solar 
Date. 


Jan. 

1.2 
2.2 

3-2 
4-2 

5-2 

6.2 

7-2 

8.2 

9-2 
10.2 

II. 2 
12.2 

13.2 
14.2 

IS-2 
16.2 

17.2 
18.2 
19. 1 
20.1 

21. 1 
22.1 
23.1 
24.1 

25-1 
26.1 

27.1 

28.1 

29.1 
30.1 

3I-I 
32.1 


Right 
Ascen- 
sion. 


Decli- 
nation 
North. 


h  m 
2327 

8 

28.42 

27.98 

27-54 
27.10 

26.68 
26.28 

25-91 

25-57 

25.26 
24.96 
24.66 

24-33 

2397 

23 -59 
23.19 

22.78 

22.37 
21.99 
21.63 
21.31 

21.01 
20.72 
20.45 
20.19  , 

19-93 
19.65 

19-35 
19.03 

18.70 
18.36 
18.02 
17.69 


+86  50 


// 


41.13 
41. II 

41.07 

41.00 

40.91 
40.79 
40.67 

40.55 

40.45 
40.36 
40.28 
40.22 

40.16 
40.09 

39.99 
39.87 

39.72 

3955 
39.36 
39.16 

38.96^ 
38.76 

38.58 
38.41 

38.24 
38.08 

37.93 
37.76 

37-59 
37.39 
37.17 
36.93 


18.17       +18.14 


rm 


23-  27-     44'.653 
+86'*  50'     I9".i6 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
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€  Vnm  Minoris. 

S  TStnm  Minoris. 

A.  Vtnm  Minoris. 

76Dimooiiis. 

89H.Ceph 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 

North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
North. 

Mean 
Solar 
Date. 

Right 

Ascen- 

tion. 

Decli- 
nation 
North, 

Mean 

Solar 
Date. 

Right 

Asccn- 

skm. 

nation 
North, 

Mean 

Solar 
Date. 

Right 
Ascen-  1 
SKm.    . 

h   m 

•     $ 

h  m 

0     / 

h  m 

•     t 

h  m 

•     1 

h  m 

Feb. 

1654 

+82  10 

Feb. 

17  59 

+8636 

Feb. 

19    3 

+89    0 
II 

Feb. 

2048 

+82  12 
II 

Feb. 

2327  H 

0.8 

s 
31-72 

18.12 

0.9 

s 
17-35 

30.65 

0.9 

• 
23.72 

37.48 

1.0 

• 
35-35 

61.39 

I.I 

s 
17.69 

1.8 

31-87 

17.89 

1.9 

1759 

30.35 

1.9 

24.21 

37.14 

2.0 

35.34 

61.02 

2.1 

17-39 

2.8 

32.02 

17.68 

2.9 

17.86 

30.08 

2.9 

24.78 

36.82 

2.9 

35-34 

60.66 

3.1 

17.12 

3.8 

32.17 

17.49 

3-9 

18.13 

29.83 

3-9 

25-40 

36.52 

3.9 

35.36 

60.31 

4.1 

16.89 

4.8 

3232 

1733 

4.9 

18.40 

29.61 

4.9 

26.03 

36.25 

4.9 

35.39 

59.99 

5.1 

16.69  1 

5.8 

32.46 

17.20 

5-9 

18.66 

29.41 

5-9 

26.64 

36.00 

5.9 

35.41 

59.68 

6.1 

16.50 

6.8 

32.59 

17.07 

6-9 

18.89 

2Q.22 

6.9 

27.19 

35.77 

6.9 

35-43 

59.40 

7.1 

16.32 

7.8 

32.71 

16.92 

7.9 

19.10 

29.03 

7-9 

27.65 

35-54 

7.9 

35.44 

59.13 

8.1 

16.12  ; 

1 

8.8 

32.83 

16.76 

8.9 

»9-29 

28.81 

8.9 

28.06 

35.29 

8.9 

35-44 

58.8^ 

9.1 

15-91 

9.8 

32.95 

16.58 

9.9 

19.49 

28.58 

99 

28.45 

3502 

9.9 

35.43 

58.57 

10. 1 

15.67 

10.8 

33.07 

16.38 

10.9 

19.70 

28.33 

10.9 

28.86 

34.73 

10.9 

35.43 

58.25 

II. I 

15.41 

11.8 

33-21 

16.17 

1 1. 9 

19.94 

28.07 

1 1.9 

2935 

34.43 

IX.9 

3S-42 

57.91 

12. 1 

15.14 

12.8 

33-37 

15.98 

12.9 

20.20 

27.80 

12.9 

29-93 

34.11 

12.9 

35.43 

57.55 

13. 1 

14.88 

13.8 

33-53 

15.80 

13-9 

20.49 

27-54 

13-9 

30.61 

3380 

13.9 

35-45 

57.19 

14.1 

14.64 

14.8 

33-70 

15.64 

14.9 

20.81 

2730 

14.9 

31-39 

33.50 

14.9 

35.48 

56.83 

15.1 

14.42 

15.8 

33.87 

15-51 

15.8 

21.15 

27.09 

15-9 

32.23 

33.22 

15.9 

35.53 

56.47 

16. 1 

14-23 

16.8 

34-04 

15-41 

16.8 

21.49 

26.91 

16.9 

33.13 

32.97 

16.9 

35.59 

56.13 

17.1 

I4.0S 

17.8 

34-20 

15-32 

17.8 

21.82 

26.75 

17.9 

34.04 

32.73 

17.9 

35.65 

55.8a 

18. 1 

139: 

18.8 

34.36 

15-25 

18.8 

22.15 

26.60 

18.9 

34.94 

32.51 

18.9 

35.71 

55.52 

19. 1 

13.8^ 

19.8 

34.52 

15-19 

19.8 

22.46 

26.46 

19.9 

35.81 

32.31 

19.9 

35-77 

55.23 

20.  z 

13.7.' 

20.8 

34.66 

15-13 

20.8 

22.77 

26.33 

20.9 

36.65 

32.11 

20.9 

35.83 

5495 

21. z 

13.63 

21.8 

34.80 

1507 

21.8 

23.06 

26.19 

21.9 

37.45 

31.91 

21.9 

35.88 

54.69 

22.1 

13-53 

22.8 

34.95 

14.99 

22.8 

2334 

26.05 

22.9 

38.21 

31.71 

22.9 

35.93 

54-42 

«3.i 

13.3s 

23.8 

35.09 

14.90 

23.8 

23.62 

25.89 

23.9 

38.94 

31.50 

23.9 

35-98 

54-14 

34.x 

13. 2e 

24.8 

35-24 

14.81 

24.8 

23.90 

2573 

24.9 

39.67 

31.27 

24.9 

36.02 

53.84 

25.0 

13-11 

25.8 

35-39 

14.70 

25.8 

24.19 

25-55 

25.9 

40.45 

31.04 

25-9 

36.06 

53-54 

26.0 

12.9^ 

26.8 

35-55 

14.60 

26.8 

24. 50 

25-37 

26.9 

41.26 

30.79 

26.9 

36.11 

53.22 

27.0 

I2.8C 

27.8 

3572 

14.50 

27.8 

24.84 

25.20 

27.9 

42.14 

30.53 

27.9 

36.16 

52-89 

28.0 

12.65 

28.8 

35-89 

»4-43 

28.8 

25-19 

25-03 

28.9 

43-13 

30.29 

28.9 

36.23 

52.56 

29.0 

xa.52 

29.8 

36.07 

14-38 

29.8 

2556 

24.88 

29-9 

44.19 

30.07 

29.9 

36.31 

52.23 

30.0 

12.42 

30.8 

36.25 

14.36 

30.8 

2595 

24.76 

30.9 

4532 

29.87 

30.9 

36.40 

51.92 

310 

12.36 

31.8 

36.42 

14.36 

31.8 

26.33 

24.68 

31.8 

46.48 

29.70 

31.9 

36.50 

51.64 

32.0 

12  34 

7-34          +727 

16.90       +16.87 

5783       +57.82 

7.38        +7.31 

x8.i6 

16^  54°      37'.997 

I7*»  59°     40*.30 

19^    5">       3-.27 

20^  48"    48'.8ao 

a3**  27* 

4«2°  ; 

ic/      4 

4  .05 

+86*^ 

36'     5 

I".  19     1 

+89*^ 

0'      5 

i".i3    1 

+82* 

13' 

2".89   1 

♦^d** 

50' 

[Eph  15I 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Ursse  Minorls. 

S  Vism  Minorls. 

A.  XTrsft  Mlnoiis. 

76Dzacoiii8. 

89H.  C< 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag. 

Mean 

RiRht 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

Dectt- 

Mean 

Right 

DccU- 

Mean 

Righ 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

Solar 

Ascec 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

h   m 

9     1 

1    , 
,     n  m 

•     f 

h  m 

•     » 

h  m 

•     / 

1 

h  n 

Apr.  ;  16  54 

-I-82  10 

Apr.    17  59 

+8636 

Apr.    19    4 

+89    0 

Apr. 

2048 

+82  12 

Apr. 

232; 

s 
0.7  1  40.71 

16.32 

0.7 

9 
36.21 

24.28 

0.8 

18.07 

26.93 

0.8 

s 
39-71 

45.61 

0.9 

s 

1.7  1  40.85 

16.53 

1-7 

36.56 

24.41 

1.8 

19.36 

26.97 

1.8 

39.87 

45.50 

1.9 

13-77 

2.7  '.  40.98 

16.74 

2.7 

36.88 

2454 

2.8 

20.55 

27.01 

2.8 

40.02 

45.41 

2.9 

13-9S 

3-7  !  41.09 

16.94 

3-7    37.18 

24.67 

3.8  I  21.64 

1 

27.06 

3.8 

40.15 

45-34 

3-9    1418 

4-7    41-19 

17.12 

1 
4-7    37-47 

24.78 

4.8  ;  22.68 

27.10 

4.8 

40.29 

4526 

4-9  I  14-36 

5-7    41-30 

17.28 

5-7    37.75 

24.88 

5-8  23.67 

27.12 

5-8 

40.42 

45-17 

5-9    14-51 

6.7    41.40 

17.43 

6.7  I  38.04 

24.96 

6.8    24.69 

27.12 

6.8 

40.55 

45.06 

6.9    14.64 

7-7 ;  41.52 

17-57 

7-7  ,  38.35 

25.02 

7-8    25.77 

1 

27.11 

7.8 

40.67 

44.93 

7-9    14-77 

8-7.41.65  17.71 

8.7  1  38.69 

25-09 

8.8 

26.90 

27.09 

8.8 

40.81 

44.79 

8.9    14.91 

9.7 1 41.80   17.87 

9-7    3904 

25.17 

9-7 

28.13 

27.08 

9.8 

40.95 

44.65 

9.9    15.07 

10.7 ,41.95 

18.06 

10.7    39.40 

1 

25-27 

10.7 

29.41 

27-09 

10.8 

41. II 

44.52 

10.9 

15.25 

II. 7  '  42.09  '  18.28 

"-7  I  39-77 

25.40 

"-7    30.75 

27.12 

11.8 

41.27 

44.41 

11.9    15-46 

12.6  1  42.23  1  18.52 

1 

12.7    40.14    25.55 

12.7    32.10 

27.18 

12.8 

41.44 

44.32 

12.9  '  15.71 

13.6  ,  42.36     18.77 

13.7  1  40.50 

25-72 

13.7 

3342 

27.26 

13.8 

41.61 

44-25 

13.9 

15-9S 

14.6  i  42.49    19.04 

14.7    40.83 

25-91 

14-7 

34.70 

2736 

14.8 

41.79 

44.20 

14.9 

16.2; 

15.6  '  42.60  ,  19.31 

1 

15-7 

41.15 

26.11 

15.7 

35-94 

27.47 

15.8 

41.97 

44.17 

15.9  1  16.5; 

1           ' 
16.6,42.70    19.57 

16.7 

41.45 

26.31 

16.7 

37.11 

27.59 

16.8 

42.13 

44.16 

16.9    16.8.^ 

17.6  142.79    19.83 

17-7 

41.73 

26.50 

17-7 

38.21 

27.71 

17.8 

42.29 

44-14 

17.9  1  17. i: 

18.6  ,  42.88 

20.08 

18.7 

41.99 

26.69 

18.7 

39.27 

27.82 

18.8 

42.44 

44.14 

18.9    17.3^ 

19.6 

42.97  1  20.31 

19.7 

42.25 

26.87 

19.7 

40.28 

27.92 

19.8 

42.59 

44.12 

19.9 

17.6: 

20.6 

43.06  i  20.53 

20.7 

42.51 

27.03 

20.7 

41.28 

28.01 

20.8 

42.73 

44.10 

20.9 

17.8: 

21.6 

43-i6     20.74 

21.7 

42.77 

27.19 

21.7 

42.28 

28.09 

21.8 

42.87 

44.06 

21.9 

l8.or 

22.6 

43.26     20.96 

22.7 

43-05 

27-34 

22.7 

43.32 

28.16 

22.8 

43.01 

44.02 

22.9 

18.31 

23.6 

4336  1  21.18 

23-7 

43-34 

27.49 

23.7 

44.42 

28.23 

23.8 

43.16 

43.97 

23.9 

18.5^ 

24.6 

1 
43.47     21.41 

24-7 

43-64 

27-65 

247 

45-57 

28.32 

24.8 

43.32 

43.93 

24.9 

18.75 

25.6 

43-58 

21.67 

257 

43-95 

27.84 

25-7 

46.77 

28.43 

25.8 

43.49 

4390 

25-9 

19.0; 

26.6 

43-69 

21.96 

26.7 

44.26 

28.06 

26.7 

48.00 

28.56 

26.8 

4367 

43.89 

26.9 

i9.3<: 

27.6 

43.78     22.27 

27-7 

44-56 

28.31 

27.7 

49.22 

28.72 

27.8 

43-85 

43-91 

27.9 

19.74 

28.6 

43.86     22.59 

28.7 

44-83 

28.57 

28.7 

50.37 

28.91 

29.8 

44.03 

4396 

28.9 

20.  IC 

29.6 

43-93 

22.92 

29.6 

45.07 

28.84 

29-7 

51.44 

29. n 

29.8 

44.20 

44.03 

29.9 

20.47 

30.6 

43-99 

23  24 

30.6 

45-29 

29.12 

307 

52-41 

29.32 

30.8 

44.36 

44.13 

30.9 

30.84 

31.6 

4403 

23.55 

31.6 

45-48 

2939 

31-7 

5328 

29-53 

31.8 

44.52 

44.22 

31.9 

21.18 

7-34          +7.27 

16.90       +16.87 

57.74       +57.73 

7.38         +7.31 

18.13 

i6»»  54m      37V9^7 

17*^  59"     40V30 

i9h     5™       3\27 

2o**  48"^     48«.82o 

23»»  27" 

■».82«»  ] 

[O'        4, 

♦".OS    1 

+86° 

36'     5 

i".i9    1 

+89° 

0'     5 

i".i3 

+82** 

13' 

2  ".89 

-1-86*' 

50' 

[Bph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f  Thnm  Minoils. 
Mag.  4  4 


Riffat 


h  zn 
1654 
s 

43-99 
4403 
44.08 

44-13 

44.19 
44.26 

44-33 
44.41 

44-49 
44-56 
44-63 
44.69 

44.73 
4476 

44-79 
44.81 


x6.6  44.83 
17.6  1 44.85 
44.87 
44.90 


44-94 

44-97 
45.01 

45-05 

450^ 

45-10 

4509 
4508 

4505 
4502 
4500 

4*.97 


+82  10 


Decli- 
nation 

North. 


It 


23.24 

23-55 

23-83 
24.09 

24-34 

2459 
24.84 

25.11 

25-41 

25-74 
26.08 

26.43 

26.79 
27.14 
27.48 
27.81 

28.13 

28.43 
28.71 

28.99 

29.27 
29.56 
29.87 
30.20 

30.55 
30.93 

31.68 

32.03 

32.35 
32.65 
32.94 


d  JSinm  Minoris. 
Mag.  4.4 


Mean 
Solar 
Date. 


May 

0.6 
1.6 
2.6 
3-6 

4.6 
5.6 

6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Risht 
Ascen- 
sion. 


h  m 
1759 

s 
4529 
45-48 
45.66 

4583 

46.02 
46.23 
46.46 
46.70 

46.96 

47.21 

47-44 
47.66 

47.86 
48.03 
48.19 
48.32 

48.44 

48.56 
48.68 
48.81 

48.95 
49.11 

49.28 

49.44 

49.60 

49-73 

49-83 
49.90 

49-94 
49-96 
49-97 
49-99 


DecU- 
nation 

North. 


•     I 

+8636 
ft 

29.12 

2939 
29-63 
29-85 

30-05 
30.25 
30.46 
30.68 

30.92 

31-19 
31.48 

31-79 

32.11 

32.43 
32.74 
33.04 

33-33 
33-61 

33-87 
34.12 

34.37 
34.63 
34-90 
35-20 

35-53 
35-88 
36.24 
36.60 

36.95 
3727 
37.58 
3787 


A.  TTrsse  Minoris. 

Mag.  6.6 


Mean 
Solar 
Date. 


May 

0.7 
1.7 
2.7 
3.7 

4-7 
5-7 
6.7 

7-7 

8.7 

9-7 
10.7 

11.7 

12.7 

13-7 
14.7 

15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 
Ascen- 
sion. 


h  m 
19    4 

s 

52.41 
53-28 

54.09 
5489 

55-71 
56.57 
57.52 
58.55 

59.61 
60.70 

61.77 
62.78 

63 -74 
64.62 

65.42 
66.17 

66.86 

67.53 
68.17 

68.84 

69-55 
0.31 

I. II 

1.96 

2.79 

3.56 
4.25 

4-83 

5-29 
5-68 

6.02 
6.35 


DecU- 
nation 
North. 


+89    O 


// 


29.32 

29-53 
29.72 

29.89 

30.03 
30.17 

30-31 
30.46 

3063 
30.82 
31.04 
31.28 

31-54 
31.80 

32.05 
32.31 

32.55 
32.78 
3300 
33.21 

33.42 

33-85 

34.09 
34-36 

34.66 

34.98 
35.32 

35.64 

35.95 
36.24 

36.50 


76  Draconis. 

Mag.  5.7 


Mean 
Solar 
Date. 


May 

0.8 
1.8 
2.8 
3.8 

4.8 

5. 
6. 

7. 

8. 

9. 
10. 

II. 

12. 

13- 
14. 

15- 

16. 

17- 
18. 

19. 

20. 
21. 
22. 

23- 

24- 

25- 
26. 

27- 

28. 

29. 
30. 

31. 


Richt 
Ascen- 
sion. 


h  m 
20  48 

s 
44-36 

4452 
44.66 

44.80 

44-93 
45.07 
45-22 
45-38 

45-55 
45-72 

45-89 
46.07 

46.25 
46.41 

46.56 
46.71 

46.85 
46.98 
47.11 

47.25 

47.38 
47.52 
47.67 

47.83 

47.99 

48.15 
48.31 

48.46 

48.59 
48.71 

48.82 

48.92 


Decli- 
nation 
North. 


-•■82  12 


ti 


44.13 
44.22 

44.31 
44.38 

44-43 
44.47 
44-51 
44-54 

44- 59 
44.65 
44.74 
44-85 

44-99 
45-14 
45-29 
45-46 

45.61 
45-76 
4590 
46.02 

46.13 
46.25 
46.38 
46.52 

46.69 
46.88 
47.11 

47-35 

47.61 
47.86 
48.09 
48.30 


89  H.  Cephei. 

Mag.  5.6 


Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

May 

h  m 
23  27 

0-9 
1.9 

s 

20.84 

21.18 

2-9 
3.9 

21.49 
21.78 

4-9 

5.9 
6.9 

22.05 

22.33 
22.61 

7-9 

22.92 

8.9 

9.8 

10.8 

23-25 
23-62 

24.01 

11.8 

24.42 

12.8 

13-8 
14.8 

15-8 

24.83 
25.24 

2563 
26.00 

16.8 
17.8 
18.8 
19.8 

26.37 
26.71 

27.04 
27.35 

20.8 
21.8 
22.8 
23.8 

27.68 
28.02 
28.38 

28.77 

24.8 
25.8 
26.8 
27.8 

29.18 
29.62 

30.07 
30.52 

28.8 
29.8 
30.8 
31-8 

30.94 

31.70 
32.03 

DecU- 
nation 
North. 


+86  50 

2.80 

2.68 
2.58 
2.47 

2.34 
2.19 

2.03 
1.86 

1.68 
1.52 
1.37 

I.2i^ 

1. 13 
1.04 

0.96 

0.89 

0.84 

0.79 
0.74 
0.67 

0.60 
0.51 
0.42 

0.33 

0.26 
0.22 
0.21 
0.22 

0.25 
0.29 

0.34 
0.38 


I^ 
W 


7.34 


54' 

10' 


+7.28 
37'.997 


44".o5 


+16.88 
40-.30 
■^86**  36'     51  ".19 


16.91 
17"*  59' 


57.82 


+57.81 

19"    5"      3'-27 
+89**    o'     5i".i3 

fBph  is] 


7.38 
20**  48" 

13' 


+82^  -' 


+7.31 

48'.820 
2  ".89 


+18.09 
44'.653 


18.12 


280  JUNE,  1915. 

APPARENT  PLACES  OF  CIRCUHPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


QnoiiB. 

<^  Vnm  ICinozis. 

A.  Vnm  ICinozis. 

76  Dzaoonis. 

89  H.  Cephel. 

44 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

t 

Ir- 

Decli. 

North, 

Mean 
Sobir 
Date. 

Rlcht 

Ascen- 

sioa. 

Decli- 
nation 
North, 

Mean 
Solar 
Date. 

Right 

Aacen- 

sion. 

DecU- 
nation 
North. 

Mean 

Solar 
DaU. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

D 

•     t 

h  m 

m       t 

h  m 

•     1 

h  m 

m       t 

h  m 

•     t 

4 

■^2  lO 

July 

1759 

+8636 

July 

19    5 

+89    0 

July 

3048 

+8a  13 

July 

2327 

+8650 

9 

42.05 

0-5 

t 
49.00 

47.46 

0-5 

s 

22.51 

45.88 

0.6 

s 
51.93 

56.53 

0.7 

s 
43-37 

13.10 

2 

42.30 

1-5 

48.90 

47.74 

1.5 

22.47 

46.18 

1.6 

52.00 

56.83 

1.7 

43-69 

13.24 

5 

42.57 

2-5 

48.81 

48.04 

2.5 

22.47 

46.49 

3.6 

52.08 

57-" 

2.7 

44.05 

13-38 

8 

42.86 

3-5 

48.72 

48.36 

3-5 

33.48 

46.82 

3-6 

52.16 

57-42 

3.7 

44.43 

13-53 

9 

4316 

4-5 

48.61 

48.70 

4.5 

33.46 

47.17 

4.6 

52.25 

57-75 

4.7 

44.83 

13-69 

0 

43-47 

5.5 

48.49 

4905 

5-5 

33.38 

47-54 

5.6 

52.33 

58.10 

5-7 

45.22 

1387 

0 

43-78 

6.5 

48.34 

49.40 

6.5 

33.33 

47-91 

6.6 

52.39 

58.47 

6.7 

45-62 

14.07 

9 

44.08 

7-5 

48.16 

49-74 

7.5 

31.98 

48.38 

7-6 

52.45 

58.84 

7-7 

46.00 

14.29 

6 

44.35 

8.5 

47-97 

50-07 

8.5 

31.66 

48.64 

8.6 

52.50 

59.33 

8.7 

46.37 

14.52 

4 

44-6i 

9-5 

4776 

50.38 

9.5 

31.38 

48.99 

9.6 

52.55 

59.60 

9-7 

46.71 

14.77 

I 

44.85 

10.5 

47-54 

50.68 

10.5 

20.85 

49-34 

10.6 

52.58 

59-97 

10.7 

47.03 

15.03 

9 

4506 

11.4 

47.31 

50.97 

"•5 

30.38 

49.66 

II. 6 

52.60 

60.33 

11.7 

47.33 

15.28 

7 

45.27 

12.4 

47-10 

51.23 

"5 

19.91 

49.97 

12.6 

52.63 

60.66 

13.7 

47.61 

15-52 

5 

4546 

13-4 

46.89 

51-48 

13.5 

19.45 

50.36 

13.6 

53.64 

60.98 

13-7 

47.88 

15-75 

4 

45-65 

14.4 

46.69 

51.73 

14.5 

19.04 

50.54 

14.6 

52.67 

61.30 

14.7 

48.15 

15-97 

4 

45.85 

15.4 

46.51 

51.98 

155 

18.68 

50.83 

15.6 

52.70 

61.61 

15.7 

48.43 

16.18 

4 

46.07 

16.4 

46.33 

52.25 

16.5 

18.37 

51-13 

16.6 

52.74 

61.92 

16.7 

48.72 

16.39 

4 

46.31 

17.4 

46.15 

52.53 

17.5 

18.06 

51-45 

17.5 

52.79 

62.35 

17-7 

49.04 

16.60 

2 

46.5s 

18.4 

45-96 

52.83 

18.5 

17.76 

51-78 

18.5 

52.83 

63.61 

18.7 

49-38 

i6.8a 

0 

46.8a 

19.4 

45.76 

53.15 

19s 

17.40 

52.13 

19-5 

52.87 

62.99 

19.7 

49-74 

17.07 

6 

47.08 

20.4 

45-53 

53.49 

20.5 

16.94 

52.50 

20.5 

52.91 

63.39 

30.7 

50.10 

17.34 

2 

47.33 

21.4 

45-26 

53.81 

21.5 

16.37 

52.88 

21.5 

52.94 

63.80 

21.6 

50.44 

17.64 

6 

47.55 

aa.4 

44.96 

54." 

22.5 

15-67 

53-24 

22.5 

52.94 

64.22 

32.6 

50.76 

17.96 

0 

47.75 

23.4 

44.64 

54.39 

23-5 

14.90 

53  59 

23.5 

52.93 

64.63 

23.6 

51.04 

18.30 

3 

47.92 

24.4 

44-32 

54.64 

24.5 

14.09 

53-91 

24-5 

52.92 

65.02 

24.6 

51.28 

i8.6a 

8 

48.06 

25-4 

44.01 

54.86 

25.5 

13-28 

54.20 

25s 

53.89 

65.38 

25.6 

51.49 

18.94 

4 

48.ao 

a6.4 

43-71 

5507 

26.5 

12.51 

54.47 

36.5 

52.88 

65-72 

26.6 

51.70 

19-23 

z 

48.33 

27.4 

43.44 

55.28 

27.5 

u.8i 

5473 

27-S 

52.87 

66.05 

27.6 

51.90 

19-51 

8 

48.48 

28.4 

43.19 

55-49 

28.4 

11.20 

5499 

28.5 

52.85 

66.37 

38.6 

52.12 

19-77 

S 

48.64 

39.4 

42.95 

55-72 

29.4 

10.62 

55.27 

29-5 

52.86 

66.70 

29.6 

52.37 

20.03 

2 

48.8a 

30.4 

42.71 

55-96 

30.4 

10.05 

55-57 

30.5 

52.87 

67-03 

30.6 

52.63 

20.39 

9 

49.0Z 

31.4 

42.46 

56.23 

31-4 

9-49 

55.88 

31-5 

52.88 

67.39 

31.6 

53.92 

20.56 

-t-y^S 

16.93       -H6.90 

58.12       +58.11 

738        +7-32 

18.13          +18.10 

37*-997 

^f  59"     40-. 30 

19^    5»      3-.27 

2o»»  48»     48".830 

23**  27*     44'.653 

4^ 

t".o5  1 

+86* 

36'     5^ 

['.19   1 

+89** 

0'     5^ 

t".i3    1 

+8a* 

13'       i 

r".89   1 

+86** 

50'      i< 

/'.16 

[Eph  xsl 
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AUGUST,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  TJism  Minozis. 

^  Vnm  ICinoxis. 

A.  ITrMB  ICinotis. 

761>tmooais. 

89H.  GepheL 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Rieht 
Ascen- 
sion. 

Decli- 
nation 
Sortk. 

Mean 
vSolar 
Date. 

Right 
Ascen- 
sion. 

Dcdi- 
nation 
North. 

Mean 

Solar 
Date. 

Richt 

Asccur 

aion. 

Dedl- 
nation 
North. 

Mem 
Solar 
Date. 

Rifht 
AaceiH  1 
aioo.    . 

Dccfi 

UtiN 

NmA 

h   m 

m       t 

h  m 

•     t 

h  m 

•     t 

h  m 

•     t 

h  m 

• 

Aug. 

1654 

+82   10 

Aug. 

17  59 

+8636 

n 

Aug. 

19    4 

+89    0 

Aug. 

2048 

■^8a  13 
ft 

Aug. 

23  27  +86  5 

0-3 

s 
39-79 

49.01 

0.4 

s 
42.46 

56.23 

0.4 

69.49 

55-88 

0.5 

52.88 

7.39 

0.6 

s 
52.92 

20.; 

1-3 

39-65 

49.22 

1.4 

42.19 

56.50 

1.4 

68.87 

56.21 

1.5 

52.89 

7.78 

1.6 

53-22      20.1 

2-3 

39-50 

49.42 

2.4 

41.90 

56.7B 

2.4 

68.19 

56.55 

2-5 

52.89 

8.18 

3.6 

53-51 

ai. 

3-3 

39-33 

49.61 

3-4 

41.59 

57-05 

3-4 

67.42 

56.89 

35 

52.88 

8.58 

3.6 

53-79 

21. 

43 

39-17 

49-79 

4.4 

41.27 

57.32 

4.4 

66.59 

57.22 

4.5 

52.87 

8.98 

4.6 

54.05 

21. 

5-3 

38-99 

49.94 

5-4 

40.92 

57.57 

5-4 

65.69 

57-54 

5-5 

52.84 

9-38 

5-6 

54.29 

22 

6.3 

38.82 

50.08 

6.4 

40.56 

57-79 

6.4 

64.73 

57.85 

6.5 

52.80 

9-77 

6.6 

54.51 

22 

7-3 

38.65 

50.19 

7-4 

40.20 

58.00 

7-4 

63-74 

58.13 

75 

52.76 

10.15 

7-6 

54-70 

22 

8.3  1  38.48 

50.29 

8.4 

39-84 

58.18 

8.4 

62.74 

58.40 

8.5 

52-71 

10.51 

8.6 

54.87 

23 

9-3    3831 

50.37 

9-4 

39-50 

58.35 

9.4 

61.75 

58.65 

9-5 

52.66 

10.86 

9.6 

55.02 

23 

10.3    38.16 

50.44 

10.4 

39-16 

58.51 

10.4 

60.79 

58.89 

10.5 

52.61 

II. 19 

10.6 

55.16 

21 

"•3 

38.01 

50.53 

11.4 

38.84 

58.67 

11.4 

59-87 

59." 

"5 

52.56 

11.52 

11.6 

55-31 

2J. 

".3 

37.86 

50.62 

12.4 

38.52 

58.84 

12.4 

59-02 

59.37 

12.5 

52.52 

11.84 

12.6 

55-47 

2, 

133 

37-71 

50.72 

13-4 

38.22 

59-03 

13.4 

58.20 

59.62 

13-5 

52.50 

12.16 

13.6 

55-66 

2, 

14.3 

3756 

50.85 

14.4 

37-91 

5923 

14.4 

57.39 

59-89 

14.5 

52.47 

12.51 

14.6 

55.87 

2 

15-3 

37-40 

50.98 

15.4 

37-58 

59.45 

15.4 

56.54 

60.18 

15-5 

52.44 

12.88 

15.6 

56.09 

2 

16.3 

37-23 

51.12 

16.3 

37-23 

59.68 

16.4 

55.62 

60.49 

16.5 

52.41 

13-27 

16.6 

56.31 

2 

173 

37-05 

51.26 

17.3 

36.86 

5992 

17.4 

5460 

60.81 

17-5 

52.38 

13.68 

17.6 

56.53 

2( 

18.3 

36.86 

51-37 

18.3 

36.46 

60.15 

18.4 

53-47 

61.12 

18.5 

52.32 

14.09 

18.6 

56.73 

21 

19-3 

36.66 

51.46 

19-3 

36.03 

60.34 

19.4 

52.25 

61.41 

19-5 

52.24 

14.50 

19.6 

56.89 

2 

20.3 

36.47 

51-51 

20.3 

35.60 

60.50 

20.4 

50.96 

61.67 

20.5 

52.16 

14.89 

ao.6 

5702 

2 

21-3 

36.28 

51-53 

21.3 

35-17 

60.63 

21.4 

49.67 

61.90 

21.5 

52.08 

15.25 

21.6 

57-" 

2 

22.3 

36.10 

51-53 

22.3 

3476 

60.74 

22.4 

48.41 

62.11 

22.5 

51.98 

1558 

22.6 

57-18 

2; 

^3-3 

35-92 

51-54 

233 

34.37 

60.84 

23-4 

47.22 

62.30 

23-4 

51.89 

15.89 

23.6 

57-24 

2) 

94-3 

35-76 

51-55 

24.3 

34.00 

60.95 

24.4 

46.10 

62.49 

24-4 

51.81 

16.19 

24.6 

57-32 

2« 

»5'3 

35-61 

51-58 

25-3 

3365 

61.07 

254 

4505 

62.70 

25-4 

51.75 

16.50 

25.6 

57-42 

2< 

a6.3 

35-45 

51-63 

26.3 

33-3^ 

61.21 

26.4 

44.05 

62.92 

26.4 

51.69 

16.81 

36.6 

57.54 

2( 

27-3 

3529 

51.68 

27-3 

32.96 

61.36 

27.4 

43-04 

63-15 

27-4 

51.62 

1713 

27-S 

57.67 

2( 

a8.3 

35-12 

5175 

28.3 

32.60 

61.52 

28.4 

41.99 

63-39 

28.4 

51-56 

17.47 

28.5 

57.82 

3< 

39-3 

34.95 

51-83 

29-3 

32.22 

61.69 

29-4 

40.90 

63.64 

29.4 

51.51 

17.83 

29s 

57-97 

3< 

303 

34.76 

51-89 

30.3 

31-83 

61.85 

30.4 

39-74 

63.90 

30.4 

51.43 

18.21 

30.5 

58.10 

3 

313 

34.57 

51-93 

31-3 

31-41 

62.01 

31-4 

38.50 

64.15 

31.4 

51.35 

1857 

31-5 

58.23 

3 

7-35          +7.28 

16.94       + 

16.91 

58.27       + 

58.26 

7.39        +7.32 

18.14         +iJ 

i6»»  54"      37'-997 

17^  59«»     4 

to*. 30 

i9»»    5«» 

3"-27 

20^  48"     48'.82o 

23**  27"      44' 

♦82^: 

10'      4- 

♦".05 

+86** 

36'     5 

i".i9 

+89** 

0'     5 

i".i3 

+82® 

13'       2 

".89     1 

.»-86^ 

50'      I 

9" 

[Eph  15] 


SEPTEMBER,  1915. 


283 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fUlMBMlBOZlS. 

^  TJTsm  ICinoxis. 

A.  Vnm  Minozis. 

76  Draconls. 

39  H.  Cephei. 

[            Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

1  ,1^ 

Riffht 

Decli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Decli- 

IfiE 

Asoei^ 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

natioa 

skm. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

Date. 

sion. 

North. 

1 

h  m 

•     f 

h  m 

•         / 

h  m 

m       1 

h  m 

9     t 

h  m 

•     1 

1   ftpt 

1654 

4S2  10 

Sept. 

1759 

+8637 

Sept. 

19    3 

+89      I 

Sept. 

2048 

+82  13 

II 

Sept. 

2327 

+8650 

n 

m  ^^ 

s 
34-57 

51.93 

B 
0.3       31.41 

2.01 

0.4 

98.50 

4.15 

0.4 

s 
51.35 

18.57 

o.S 

58.23 

31.43 

B  1*3 134.33 

51-96 

1.3 

30.98 

2.14 

1.4 

97.19 

4.39 

1.4 

51.26 

18.93 

1-5 

58.33 

31.84 

■  S.31 34-18 

51-97 

2.3       30.54 

2.26 

2.3 

95.84     4.61 

2.4 

51.16 

19.29 

2.5 

58.41 

32.26 

I  ^^ 

33-99 

51-96 

3-3 

30.09 

2.36 

3-3 

94.46     4.81 

3-4 

51.05 

19.64 

3.5 

58.45 

32.66 

1  ^^ 

33.80 

51.92 

4.3 

29.64 

2.44 

4-3 

93-05 

4-99 

4.4 

50.94 

19.97 

4.5 

58.48 

33.06 

H  S'* 

33-61 

51.87 

5-3 

29.20 

2.49 

5-3 

91.66 

5-i6 

5-4 

50.82 

20.27 

5.5 

58.49 

33.45 

1  ^* 

33-43 

51.82 

6.3 

28.78 

2.54 

6.3 

90.31 

5.31 

6.4 

50-70 

20.56 

6.5 

58.48 

33.83 

■  ^^ 

3326 

51-76 

7-3 

28.37 

2.58 

7.3 

88.98 

5.45 

7-4 

50.59 

20.84 

7.5 

58.47 

34.20 

■    8.< 

Si'^o 

51.71 

8.3 

27.98 

2.63 

8.3 

87.72 

5-59 

8.4 

50.49 

21.12 

8.5 

58.48     34.55 

■    9.9 

33-94 

51.68 

9.3 

27.61 

2.69 

9-3 

86.52 

5-74 

9-4 

5039 

21.39 

9-5 

58.50 

3490 

m  laa 

32-7T 

51.65 

10-3 

27.23 

2.77 

10.3 

85.34 

5-91 

10.4 

50-30 

21.68 

10.5 

58.54 

35-25 

■    IZ.2 

32.60 

51.65 

"•3 

26.85 

2.86 

11-3 

84.15 

6.10 

II. 4 

50.21 

21.99 

"-5 

58.61 

35.61 

1      12.2 

32-42 

51.66 

12.3 

26.45 

2.97 

12.3 

82.91 

6.30 

12.4 

50.12 

22.31 

12.5 

58.69 

35.99 

1    I3.« 

32.23 

51.66 

13-3 

26.01 

3.08 

13-3 

81.59 

6.52 

13-4 

50.03 

22.65 

13-5 

5876 

36.40 

14.2 

32.03 

51.64 

14.3 

25-55 

3.18 

14-3 

80.16 

•6.73 

14.4 

49.91 

23.01 

14.5 

58.81 

36.83 

15.* 

31.83 

51.59 

15.3 

25.07 

3.26 

15-3 

78.64 

6.93 

154 

49-79 

23.35 

15-5 

58.82 

37.27 

x6.a 

31.62 

51.52 

16.3 

24.58 

3-31 

16.3 

77.05 

7.10 

16.4 

49-65 

2367 

16.5 

58.80 

37.71 

17.2 

31-41 

51.42 

17.3 

24.10 

332 

17-3 

75.44 

7-23 

17.4 

49- 50 

2398 

17-5 

58.75 

38.15 

X8.2 

31.22 

51.30 

18.3 

23.63 

33^ 

18.3 

73.85 

7-34 

18.4 

49-35 

24.26 

18.5 

58.67 

38.56 

tg.2 

31-04 

51.17 

19.3 

23-19 

329 

19-3 

72.34 

7-42 

19.4 

49.20 

24.51 

19.5 

58.58 

38.95 

S0.2 

30.88 

51.04 

20.3 

22.77 

3-27 

20.3 

70.90 

7-50 

20.4 

49.06 

24.74 

20.5 

58.49 

39.32 

3X.3 

30.71 

50.92 

21.3 

22.36 

3.26 

21.3 

69-55 

7.59 

21.4 

48.93 

24.97 

21.5 

58.42 

39.67 

22.2 

30.55 

50.82 

22.2 

21.97 

3-25 

22.3 

68.25 

7.68 

22.4 

48.82 

25.20 

22.5 

58.37 

40.00 

13.2 

30.39 

50.74 

23.2 

21.58 

3.27 

23.3 

66.97 

7.80 

234 

48.71 

25.44 

23.5 

58.34 

40.35 

24.2 

30.23 

50.67 

24.2 

21.18 

3-29 

243 

65.68 

7.93 

24.4 

48.60 

25-70 

24.5 

58.34 

40.71 

15.2 

30.06 

50.60 

25.2 

20.77 

3-33 

25.3 

64.35 

8.06 

25.4 

48.48 

25.97 

25.5 

58.33 

41.09 

26.2 

39.88 

50.53 

26.2 

20.35 

3.36 

26.3 

62.97 

8.19 

26.4 

48.35 

26.25 

26.5 

58.31 

41.47 

27.2 

29.70 

50.45 

27.2 

19.91 

3-39 

27.3 

61.51 

8.33 

27.4 

48.22 

26.54 

27.5 

58.28 

41.86 

t8.2 

29.51 

50.35 

28.2 

19.44 

3.40 

28.3 

59-99 

8.46 

28.3 

48.08 

26.82 

28.5 

58.23 

42.27 

J9.2 

«9-32 

50.23 

29.2 

18.97 

3.40 

29.3 

58.43 

8.57 

29-3 

47.94 

27.09 

29.5 

58.16 

42.69 

1      |0.2 

»9'^3 

50.08 

30.2 

18.51 

3.37 

30.3 

56.83 

8.67 

30.3 

47.79 

27.35 

30.5 

58.07 

43.10 

28.95 

49.92 

31.2 

18.05 

332 

3^-3 

55.22 

8.74 

3^-3 

47.62 

27.60 

31.5 

57.93 

43.50 

7-35          +7-28 

16.95      -*■ 

16.92 

58.38      +58.38 

7.39        +7.32 

18.  z6       +18. 14 

1^  54"       37*-997 

17^  59"*     ^ 

P*.30 

19**    5"      3*27 

ao*»  48"     48».82o 

23**  27"     44*.653 

!    4et*so'      44".o5 

+86^36'    5 

I  ".19 

+89^    o'^5i".i3 

+8a^  13'      2  ".89 

+86^  SO'     XQ'\id 

1  » 

[Sphxs 
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APPARENT  PI^ACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


€  Vnm  ICinoxli. 

<^  UrMB  ICinozis. 

X  UrMB  MininiM. 

76I>nuMiBis. 

89H.C^e 

Mag.  44 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Dedi- 

Mean 

Right 

Dcdl- 

Mean 

Rigbt   I 

Solar 

Asccn- 
aion. 

nation 
North. 

Solar 
Date. 

Ascen- 
sion. 

nation 
North. 

Solar 
Date. 

Asccn- 

yty^^^ff 

Solar 
Date. 

don. 

fft*of" 

Soter 
Date. 

Ajcch.  n 
sion.    \ 

Date. 

North, 

North. 

h  m 

•     1 

h  m 

•     1 

h  m 

•     f 

h  m 

•    » 

h  B 

Oct. 

1654 

+82  zo 

Oct. 

1759 

+8636 

Oct. 

19    3 

+89    z 

Oct. 

2048 

+82x3 

Oct. 

23  27  +1 

0.2 

s 
2913 

50.08 

0.2 

s 
Z8.51 

63.37 

0.3 

56*83 

8.67 

0.3 

■ 
47-79 

27.35 

0.5 

s 

58.07 

Z.2 

28.95 

49.92 

Z.2 

Z8.05 

63.32 

1.3 

55.22 

8.74 

1.3 

47.6a 

27.60 

I-S 

57-93 

2.2 

28.78 

49.75 

2.2 

17.59 

63.25 

2.3 

5362 

8-79 

2.3 

47.45 

27.82 

2.4 

57.79 

3.2 

28.60 

49-55 

3-2 

17.14 

63.17 

3.3 

52.05 

8.82 

3.3 

47.29 

28.02 

3-4 

57-63 

4.3 

28.44 

49.35 

4.2 

Z6.72 

63.08 

4.3 

50-52 

8.83 

4.3 

47-13 

28.20 

4.4 

57-47 

5-2 

28.29 

49.16 

5.2 

16.3X 

62.99 

5.3 

49.06 

8.85 

5-3 

46.97 

28.38 

5-4 

57-31 

6.2 

28.  Z4 

48.98 

6.2 

15.92 

62.90 

6.3 

47.66 

8.87 

6.3 

46.82 

28.55 

6.4 

57.16 

7.2 

28.00 

48.82 

7.2 

15-54 

62.84 

7.3 

46.31 

8.90 

7.3 

46.68 

28.73 

7-4 

57.03 

8.2 

27.84 

48.68 

8.2 

15.15 

62.79 

8.2 

44.97 

8.95 

8.3 

46.55 

28.93 

8.4 

56.93 

9.2 

27.69 

48.54 

9.2 

14.74 

62.75 

9.2 

43-59 

9.02 

9.3 

46.4X 

29.14 

9-4 

S6.8S 

X0.2 

3753 

48.41 

Z0.2 

14.32 

62.73 

10.2 

42.Z7 

9.ZZ 

X0.3 

46.27 

29-37 

X0.4 

56.77 

XZ.2 

27.35 

48.27 

XZ.2 

13.88 

62.70 

1 1. 2 

40.65 

9.Z9 

"3 

46.  X2 

29.6X 

IX.4 

56.67 

12. Z 

27.17 

« 

48.  zo 

Z2.2 

13.42 

62.65 

X2.2 

39.03 

9.26 

12.3 

45.96 

29.85 

X2.4 

56-55 

131 

26.98 

47.90 

13.2 

12.94 

62.58 

13.2 

37.34 

9.31 

13.3 

45.78 

30.08 

13.4 

56.39 

Z4.Z 

26.80 

47.68 

14.2 

Z2.46 

62.48 

14.2 

35.63 

9.32 

14.3 

45.60 

30.29 

X4.4 

56.19 

15.1 

26.62 

47.44 

15.2 

12.00 

62.35 

15.2 

33.93 

9-31 

X5-3 

45.41 

30.46 

iS-4 

5596 

z6.i 

26.47 

47.18 

16.2 

IX. 56 

62.19 

16.2 

32.29 

9.27 

16.3 

45.23 

30.60 

X6.4 

55.72 

X7.1 

26.33 

46.91 

17.2 

II. 15 

62.02 

17.2 

30.74 

9.22 

17.3 

4505 

30.72 

174 

55-47 

18.1 

26.19 

46.66 

18.2 

10.77 

61.86 

18.2 

29.29 

9.Z6 

18.3 

44.88 

30.83 

18-4 

55.24 

X9.1 

26.07 

46.42 

19.2 

X0.40 

61.72 

19.2 

27.91 

9.ZZ 

19.3 

44.72 

30.94 

X9.4 

5502 

20.1 

25-94 

46.21 

20.2 

10.04 

61.59 

20.2 

26.58 

9.08 

20.3 

44.57 

31.06 

20.4 

54-83 

21. 1 

25.80 

46.01 

21.2 

9.69 

61.48 

21.2 

25.26 

9.07 

21.3 

44.42 

31.19 

2X.4 

54.66 

22.1 

2567 

45.82 

22.2 

9.32 

61.38 

22.2 

23.92 

9.07 

22.3 

44.28 

31.33 

22.4 

54.50 

231 

• 

25.54 

45.63 

23.2 

8.94 

61.28 

23.2 

22.53 

9.07 

23.3 

44.13 

31-49 

23.4 

54.33 

24.1 

25.39 

45.43 

24.2 

8.54 

61.17 

24.2 

21.09 

9.07 

24.3 

43.97 

3x65 

24.4 

54.16 

251 

25.24 

45.21 

25.2 

8.X3 

61.06 

25.2 

19.58 

9.07 

25.3 

43.80 

31.8X 

25.4 

53.98 

26.1 

25.08 

44.97 

26.2 

7.71 

60.93 

26.2 

18.04 

9.05 

26.3 

43.63 

31-95 

26.4 

S3-76 

27.1 

24.93 

44.72 

27.2 

7.29 

60.77 

27.2 

16.47 

9.01 

27.3 

43.45 

32.08 

27.4 

53-52 

28.1 

24.79 

44.44 

28.Z 

6.88 

60.60 

28.2 

14.88 

8.95 

28.3 

43.27 

32.19 

28.4 

53.26 

29.1 

24.65 

44.15 

29.Z 

6.47 

60.41 

29.2 

^3-3^ 

8.87 

29.3 

43.08 

32.29 

29.4 

52.97 

30.1 

24.52 

43-84 

30.  z 

6.08 

60.20 

30.2 

11.77 

8.77 

30.3 

42.89 

32.37 

30-4 

52.67 

31.1 

24.39 

43-53 

3I.I 

5.71 

59.98 

31.2 

10.28 

8.65 

31.3 

42.71 

32.42 

3X-4 

52.37 

7.35          +7.28 

16.95      +16.92 

58.42       -^s8.42 

7-39        +7.32 

X8.18 

16^  54"      37'-997 

if  59»     40'.30 

i9»»    5«      3-.27 

20^  48"     48«.820 

23*  27* 

+82  *»  zo'      44".os 

+86^*36'     5X".X9 

+89**    0'     5X".X3 

+82^  13'      2".89 

+86*  SO'      : 

[Bi:^ia 

J 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^ItaelttiioElB. 

^  Unie  Minoris. 

A.  ITrsae  Mlnozls. 

76  Draoonls. 

89  H.  Cephei. 

Mag.  4.4 

Mag.  4.4 

Mag.  6.6 

Mag.  5.7 

Mag.  5.6 

Urn 

DMc 

I   Riffht 
Ascco- 

.    tioiL 

Decli- 
nation 
Ninth. 

Mean 
Solar 
Date. 

Right 

A8cen> 

aion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
North, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
North, 

h  m 

•     f 

h  m 

•     t 

h  m 

•     1 

h  m 

•     1 

h  m 

•     1 

Jfo?. 

1654 

+B2  10 

Nov. 

1758 

+8636 

Nov. 

19     2 

+89     I 

Nov. 

30  48 

+83  Z3 
It 

Nov. 

23  27 

+8650 
II 

0.1 

8 

»4-39 

4353 

O.Z 

• 
65.71 

5998 

0.3 

s 
70.28 

8.65 

0.3 

s 
42.71 

32.42 

0.4 

8 
52.37 

53-97 

LI 

94-28 

43-22 

z.z 

65.35 

5976 

1.2 

68.86 

8.53 

X.3 

42.52 

32.46 

1.4 

52.07 

54.25 

S.X 

24.17 

42.92 

3.1 

65.02 

59-55 

2.2 

67-51 

8.41 

2.3 

42.35 

32.50 

2.4 

5X.78 

54.5X 

31 

24.07 

42.64 

3-1 

64.70 

59.34 

3.2 

66.22 

8.30 

3.3 

43.18 

32.53 

3.4 

51-50 

54.76 

4.1 

23.97 

42.38 

4.1 

64.39 

59.15 

4-2 

64.96 

8.20 

4.2 

42.02 

32.57 

4.4 

51.25 

55.0X 

5.1 

23.86 

42.13 

S-i 

64.06 

58.98 

5-2 

63.70 

8.12 

5-2 

41.87 

32.64 

5.4 

51.01 

55-27 

6.1 

2375 

41.89 

6.1 

6372 

58.83 

6.2 

62.40 

8.06 

6.3 

41.72 

32.73 

6.4 

50.79 

55-55 

7.1 

2363 

41.64 

7-1 

6337 

58.67 

7-2 

6z.o2 

8.00 

7.2 

41.56 

32.82 

7.4 

50-56 

55-85 

8.1 

23-50 

41.38 

8.Z 

63.00 

58.50 

8.2 

59-56 

7-94 

8.3 

41.40 

32.93 

8.3 

50.32 

56.17 

9-x 

a3-37 

41.09 

9.1 

62.60 

58.31 

92 

58.04 

7.86 

9.3 

4Z.22 

3301 

9-3 

50.04 

56.49 

10.X 

23.23 

40.78 

10.  z 

62.20 

58.09 

10.2 

56.47 

7.75 

10.3 

41.03 

33-08 

10.3 

4972 

56.8Z 

11.Z 

23.IX 

40.43 

zz.z 

61.81 

57.84 

II. 2 

54.9X 

7.61 

II. 3 

40.82 

ZZ'^^ 

".3 

49-37 

57X2 

is.i 

23.00 

40.07 

Z3.Z 

61.45 

57.57 

12.2 

5340 

7.43 

12.2 

40.62 

33.X2 

12.3 

49.00 

57.40 

13.X 

22.90 

39-71 

13.1 

61.12 

57.29 

I3.I 

5x99 

7.24 

13.2 

40.43 

33.10 

nz 

48.63 

57.64 

f     H.X 

22.83 

39-35 

14.  X 

60.82 

57.00 

I4.I 

50.68 

7.04 

14.2 

40.26 

3306 

14.3 

48.35 

57.86 

15.1 

22.76 

39.01 

I5-I 

60.55 

56.72 

15.1 

49-47 

6.86 

15-2 

40.09 

33.01 

X5-3 

47.90 

58.06 

16.1 

22.69 

38.69 

z6.z 

60.29 

56.47 

16. 1 

48.33 

6.68 

16.2 

39.92 

32.98 

16.3 

47.58 

58.26 

«7* 

22.63 

38.39 

Z7.Z 

60.04 

56.23 

I7.I 

4723 

6.52 

17.2 

39-77 

32.95 

X7-3 

47-27 

58.45 

ilo 

"•55 

38.IX 

z8.z 

59-78 

56.01 

18.Z 

46.12 

6.38 

18.2 

39-63 

32.94 

18.3 

46.99 

58.65 

1^0 

22.48 

37-83 

19.  z 

5952 

55.79 

19. 1 

44.99 

6.24 

19.2 

39-48 

3294 

X9.3 

46.73 

58.86 

too 

22.39 

37-54 

30.  z 

59-24 

55-57 

20.  z 

43.81 

6. II 

20.2 

39-32 

32.93 

20.3 

46.43 

59.08 

il.0 

22.30 

37.24 

21. Z 

58.95 

55-35 

21. 1 

42.59 

5-97 

21.2 

3916 

32.94 

21-3 

46.13 

59-31 

ia.0 

22.32 

36.93 

22. Z 

58.64 

55-11 

22. Z 

41.32 

582 

22.2 

38.99 

32.93 

22.3 

45-8X 

59.55 

ii'O 

33.  Z4 

36.59 

23-1 

58.34 

54.85 

23. z 

40.02 

5-65 

23.2 

38.81 

32.92 

233 

45.46 

59.78 

Hjo 

33.05 

36.34 

24.  Z 

58.05 

54.57 

24.  Z 

38.72 

5-46 

24.2 

38.63 

32.89 

24.3 

45.09 

60.00 

H'O 

31.98 

3587 

25-X 

57.76 

54.27 

25-X 

37-44 

5-25 

25.3 

38.45 

32.83 

25-3 

44.7X 

6o.3Z 

t6.o 

31.93 

3551 

36.  Z 

57.49 

53.96 

26.Z 

36.20 

5.02 

26.3 

38.27 

32.75 

26.3 

44.32 

60.40 

1-0 

1 

31.86 

35-13 

37.x 

57-24 

53.63 

27. Z 

35.00 

4.77 

37.3 

38.09 

32.65 

27.3 

43-9X 

60.58 

Ao 

2X.83 

34-75 

38.1 

570X 

53.30 

28.1 

33-88 

4.52 

28.2 

37.92 

32.54 

28.3 

43.50 

60.73 

19.0 

31.79 

34.37 

29.1 

56.81 

52.97 

29.1 

32.83 

4.26 

29.2 

37.76 

32.42 

293 

43.09 

60.86 

pjo 

21.76 

34.01 

30.1 

56.63 

52.66 

30-1 

31-87 

4.01 

30.2 

37.61 

32.30 

Z<^'Z 

42.71 

60.98 

31.0 

21.73 

33-67 

3I-I 

56.45 

52.37 

3I.X 

30.96 

3.78 

31.2 

37-47 

32.18 

Z^'Z 

42.35 

61.10 

7.35          +7.28 

16. 

94       +16.91 

58.38      -f 

58.37 

7.39        +7-33 

18.19      +18.17 

rt*  54"      37'-997 

17^ 

59»     40-.30 

19^    5» 

3'-27 

20^  48»     48V820 

23^  27»     44*.6S3 

<to*»r 

y    4^ 

l".os 

•h86* 

36'     5^ 

t".i9   1 

-1.89^ 

0'     51 

f".i3 

-1.82° 

13'       J 

»".89    1 

+86* 

50'     z 

9*^.16 

[Hph  is] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Xe«n  Solar 

88  Pisoinm. 
Mag.  4.7 

a  Andromedse. 

{Alph^raiz.) 
Mag.  2.2 

P  Cassiopeise. 
Mag.  2.4 

e  Phoenicis. 
Mag.  3.9 

I>atc. 

RiKht 

DecHna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

i 

Ascension. 

tkmS. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h      m 

•      f 

h     m 

0       1 

h      m 

0       / 

h     in 

0      / 

0      0 

—   6  10 

0   3 

+  2837 

It 

0   4 

+  5840 

0     5 

—  46  I  2 

laSL     0.2 

5952  ,^ 

58-9  , 

59-53  „ 

28.5 

37-47  ,„ 

71.9  _ 

s 

•^■79  ,„ 

71.2 

I0.2 

59.42  'I 

59-4   I 

59-40  I 

27.6    9 

37-i7,„ 

71.2  / 

6.60   9 

70.8     4 

20.2 

59.33     I 
59.25     , 

59-8  ^ 

59.28  " 

26.5 

3688   ' 
36.62  *<* 

7°°    6 

6.26  "^ 

69.9  ^l 

30.1 

60.1    3 

59- '7  " 

25.2    3 

68.4  '5 

68.6  '^ 

Feb.    9.1 

59.18     I 
4 

60.3   ^ 

59.07   g 

23-7  J 

36.39  ;^ 

66.3  *' 

24 

6.14  " 

10 

66.9  '7 
20 

19.1 

59.14    ^ 

60.2 

5901 

22-"  ,« 

36-21  _ 

^3-9  „ 

6.04       .    j    64.9 

liar.    I.I 

59.12     ^ 

60.0      ^ 

58.97   I 

20.5    ^ 

36.09  '* 

^'•4 

5.98       ; 

62.5  ** 

II.O 

59.13     ' 

59-5   , 

58.97   ° 

19.0    5 

36.04    5 

58.7  * 

5-97      |59.8^^ 

21.0 

59.18    I 

58.8   I 

59.01    2 

17.6  '■♦ 

36.07    3 

56.0  *7 

6.00  I  \  56.9  '^ 

31.0 

59.26    ° 

57-9  ,, 

59.10  I 

16.5  " 

36.17 '" 

53-5  *5 

6.08   * 

53-9  ,, 

13 

12 

n 

9 

19 

23 

13 

32 

Apr.  1 0.0 

59.39  ^^ 

5^-7  ,4 

59-23  ^8 

15-6 
15-0   ^ 

36-36  , 

36.62  ** 

5'-''  10 

6.21 

5°I  n 

19.9 

59-55  ,„ 

55.3   * 
53.7  ,8 

5^-9  „ 

5941  „ 

49-3    ^ 

6-39  „ 

47-6  3^ 

29.9 

59.75  n 

59-63"   14-9 

36.95  33 

47.8 

6.62  *3 
0.90 

44-4  ^ 

May    9.9 

59.98  11 

59-89  ' 

'5-'    6 

37-34  f^ 

46.7  " 
46.1    J 

4' -3^' 

19.8 

60.25  ^7 

29 

20 

49-9  ,„ 

20 

60.19  ^ 
3a 

^5-7 ,: 

37-79  % 

7.22  3^ 

3«-4  :^ 

29.8 

60.54  ,, 

47-9  „ 

60.51 

16.7 

38.27  „ 

46.0 

7-58  ,8 
7-96  ^* 

35-8  ,, 

June   8.8 

60.85  ^ 

22 

45-7  „ 

60.86  35 

18.0  '3 

38.78  5' 

46.5    ^ 

33-4  !t 

18.8 

61.17^^ 

43.6 

61.21  35 

19.7  '^ 

39-31  ^^ 

47-5   ° 

8-37  1 

3' -3" 
29-7  \l 

28.7 

61.49^^ 

4^-5   0 

61.563s 

21.6  '9 

39-83  f 

49.0    5 

8.78  ^ 

July    8.7 

61.81  3^ 
30 

20 

39-5  .8 

61.91  35 
33 

23.8  " 
24 

4°-34  ^8 

50.9  ;^ 

^•'^:; 

=«-5  " 

18.7 

62.11 

37-7  ,. 
36-^    ! 

62.24  ,„ 

26.2 

40.82 

53-2    , 

9.58 

27.7 

28.7 

62.40  ^9 

62.54^°    28.7*5 

41.26   "^^ 

55-9   I 

9-95 ;; 

27-5 

Aug.   7.6 

62.65  ^^ 

34-7  ]* 

62.82  '^ 

31.2*5 

41.66  4° 

589  ^! 

10.29  ^^ 

27-7    ! 
28.3   <* 

17.6 

62.88  ^3 

33-5  " 

63.06*4    33.8*° 

42.00  ^^ 

62.1  3* 

10.59  '^^ 

27.6 

63.07  '^ 

32.6   9 

63.26  " 

36.3  "5 

42.29  ^^ 

65-5  ^:: 

10.83  '^ 

29-4  \\ 

15 

0 

10              24 

22 

34 

19 

IS 

Sept.  6.5 

63.22 

32.0 

6342  ,,     38.7  . 

42-51    , 
42.67  ^J 

68.9  „ 

11.02 

32.7  ,^ 

16.5 

63.33  " 

31.6      ^ 

63-54  " 
63.62    * 

4»°   , 

72.4  ^^ 

ix.i6^^ 
11.24   I 

26.5 

63.40  ; 

31.5 

43-2  " 

42.76    9 

75-8  3^ 

34.8 

Oct.    6.5 

63.43  I 

31.7       , 

63.66    4     45.1  '9| 

42.80    4 

79.1 33 

11.26    ^ 

37.0  " 

16.4 

63.44  : 

32.0      I 

63.66    ° 

46.8  '7 

42.77  i 

82.2  3' 

0 

11.23   I 

39.3  J 

3 

5 

3 

14 

0 

28 

0 

23 

26.4 

63.41  , 

32.5    ^ 
33.1    ^ 

63.64 

48.2 

42-69  ,^ 

«7-6   ! 

II. 15 

41.6 

Nov.  5.4 

63.36  ^ 

63-59          R 

49-3  " 

42.55  * 

42-37  :* 

11.03" 

«-7   0 

154 

63.29  ' 

33.8    I 

50-2    \ 

89.7 

10.88  '5 
10.70  ^ 

45-^    6 

47.2    '"^ 

1          25.3 

63.20  ^ 

34.5    ^ 
35.3    ^ 

63-41    ° 

50.7   , 

42-15 " 

91-4    J 

[  Dec    5.3 

63.11  ^ 
10 

63-30  " 

12 

51-0    3 

41-90  J 

92.7   J 

10.51  '9 

21 

48-5  '^ 

15-3 

63.01 

36.0 

63.18              50.9          1 

41.62 

93-4    , 

10.30 

49-3   ^ 

25.2 

62.90  " 

36.7    ^ 
37.3 

63.05   ^ 

50.5    ^ 

4^-33^^ 

93-6    ' 

10.00 

49-7  * 

35.2 

62.80 '° 

62.92      ^      49.8      7 

4103^    93.3  ^ 

9.89  *° 

49-6   ^ 

(See  S,  Tan  5 

1.006    -0.108 

1. 139         +0.546 

1.924      +1.644 

1.445       -1043 

Mean  Place 

59".  1 12     59".04 

59».45o    i6".23 

38V056    5i".55 

5-.987     59".4i 

D^a,  D-  a 

0.00        +0.01 

0.00        -0.04 

0.00        -0.1 1 

0.00        +0.07 

ih^.jy^s 

+0.4 

0.0      1 

+0.4 

0.0             1 

+0.4 

0.0           " 

,     -voA 

0.^ 
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APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan,    0.2 

I0.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.    I.I 

II.O 

21.0 
31.0 

Apr.  1 0.0 
19.9 
29.9 

May  9.9 
19.8 

29.8 

June   8.8 

18.8 

28.7 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 
Nov.  5.4 

15.4 

25.3 
Dec.    5.3 

15-3 
25.2 

35-2 

Sec  8,  Tan  8 
Mean  Place 


D^^a,  Dm  a 


22  Andromedse. 
Mag.  5.1 


RiKht 
Ascension. 


h 
O 


m 

5 


s 

53-71 
53-52 

53-33 
53-16 

53-02 

52.91 
52.84 

52.82 
52.85 
52.94 


19 
19 
17 
14 
II 

7 

2 

3 
9 

15 


5309 
5329 
5356 

53.87  ^' 
54.22  ^^ 

54.60 

55.00 

55.42 

55.83 
56.24 

56.62 
56.98 
57.30 
57.58 
57.81 

58.00 

58.13 
58.22 

58.26 

58.26 

58.21 

58.13 
58.02 

57.88 
57.72 

57.54 
57.35 
57-15 


20 
27 


38 

40 
42 
41 
41 
38 

36 
32 
28 

23 
19 

13 
9 
4 
o 

5 

8 
II 

14 
16 

18 

19 
20 


Declina- 
tion N. 


+45  35 


// 


74.7 

73.9 

72.7 
71. 1 

69.2 

67.1 
64.9 
62.7 
60.5 

58.5 

56.8 

55.4 
54.4 
53.8 

53.7 


8 
12 
16 

19 

21 

22 
22 
22 
20 

17 

14 

10 

6 

I 
4 


8 

13 

17 
21 


54.1 

54.9 
56.2 

57.9 
60.0 

24 

62.4 

65.1  '^ 

68.0  '9 
71.0^° 
74.0  3° 

77.1 

80.2    ^' 
29 

28 

25 

23 


83.1 

85.9 

88.4 

90.7 
92.7 

94-4 
95.6 
96.4 

96.8 
96.7 
96.2 


20 

17 
12 

8 
4 


1.429       +1.02 1 
53-.898    57".38 


0.00 
+0.4 


-0.07 
0.0 


y  Pegasi. 
Mag.  2.9 


Right 
Ascentioa. 


h     m 

o    8 


s 
51.69 
51-58 
51.48 

51.39 
51.31 

51.25 
51.22 

51.22 

51.26 

51.34 


II 
10 

9 
8 

6 

3 
o 

4 

8 

12 


16 
20 


51.46 
51.62 
51.82 

52.06  ^4 

27 

52.33 ,; 
30 

52.63 

52.95  ^ 
53.28  33 
53.61 33 

53.93  II 

31 

54.24  ^^ 
54.53  ^i 

54.80  '7 

55.03  ^A 
55.22 


55.38 
55.50 
55.58 
55.63 

55.64 

55.63 
55.59 
55.53 
55.45 
55-35 

55.25 
55.14 
55.03 


19 
16 

12 
8 

5 
I 


4 
6 

8 

10 

10 

II 
II 


Declina- 
tion K. 


+  1442 


»» 


47-6 
46.8 

45-9 
44-9 
43-9 

42.9 
42.0 

41-3 

40.7 
40.4 

40.3 

40.5 
41.0 

41.9 

43-0 

44-4 
46.1 

48.0 

50.1 

52.2 


8 


10 
10 
10 


9 

7 
6 

3 

I 


5 

9 

II 

14 

17 

19 
21 

21 

22 


54-4  „ 
56.6  " 

58.8  " 

60.9" 

62.8  '9 

17 

64.5 
66.1 

67.4 
68.6 

69.5 


16 

13 
12 

0 

6 


70.1 
70.6 
70.8 
70.8 
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9 
II 

II 
12 


-1826 


tt 


73.4 
73.8 
74.0 

73.9 
73.6 

73.0 
72.1 
71.0 
69.6 
68.0 

66.1 
64.1 
61.9 

59.5 
57.1 

54.7 

52.3 
50.0 

47.9 
45.9 

44-3 
42.9 

41.8 

41. 1 

40.7 

40.7 
41. 1 

41.7 
42.6 

43-7 

44-9 
46.2 

47-5 
48.8 

50.0 

51.0 
51.8 
52.4 


4 
2 

I 

3 
6 

9 
II 

14 
16 

IQ 

20 
22 

24 
24 
24 

24 

23 
21 

20 

16 

14 
II 

7 
4 
o 

4 
6 

9 
II 

12 

13 

13 

13 
12 

10 

8 
6 


o  Cassiopeia. 
Mag.  4.7 


Rtjsht 
Ascension. 


h     m 

o  39 

s 

59.07 
58.86 

58.65 

58.45 

58.27 


58.11 

57-99 
5792 
57.91 
57-95 


21 
21 
20 
18 
16 

12 

/ 
I 

4 
II 


Declina- 
tion N. 


+  47  49 


tt 


28.8 

28.5 
27.6 
26.3 
24.7 

22.8 
20.7 
18.5 
16.3 
14.2 


23 
29 


58.06 

58.23 
58.46 

58.75  ,, 

59-08  ^l 

38 

59.46 

59.87  ^: 
60.29  ^" 

60.73  ^ 

61.16^^' 

42 

61.58 

61.97^^ 
62.34  ^^ 
62.67  ^^^ 

An  ^-  28 
62.95 


3 

9 

13 
16 

19 

21 
22 
22 
21 

19 
12.3 

10.6  ^7 
13 

9 

5 


9.3 

8,4 

7.9 


1.054      -0.334 
19V419     7o".44 


0.00 
+0.4 


+0.02 
+0.2 


63.19 

63.38 

63.53 
63.62 

63.67 

63.68 

63.64 
6356 
63.45 
63.31 

63.14 
62.96 

62.75 


24 

19 

15 

9 

5 

I 

4 

8 

II 

14 
17 

18 
21 


7.9 
8.4 

9.2 

10.5 

12.2 

14.3 
16.7 

19.3 
22.1 

25.0 

28.0 
31.0 


5 
8 

13 

17 
21 

24 
26 

28 

29 

30 

30 
30 


81  Catiiopeite. 
Mag.  5.6 


36.9  ! 
39.6 :; 

42.1 
22 

46.2  '9 

47.8 
49.0 

49.7 
50.0 

49.8 


16 
12 

7 

3 

2 


Rixbt      I    Dedina- 
Asccnnon*        tioo  N. 


h     m 

o  39 


+  7431 


tf 


5978  ^^ 
59-08  7^ 

58.39  2 

57.73 

57.12 


56.60 
56.20 
5592 
55.78 
5580 


61 
52 


40 
28 


i49.4    , 

■  ^^-^  12 
47.7    . 

46.1  '^ 

22 

43-9 


'4 

3 

18 
55.98 
56.31  " 
56.78  f^ 
57.38  ^ 

58.90 

59-77  J 
60.68  9' 

61.60  9^ 

62.52  9^ 


1.490      +1.104 

58"-953      9".82 


+0.01         -0.07 
+0.4  +0.2 


63.42 
64.26 

65-03 
6572 
66.33 

66.83 
67.21 
67.48 
67.63 
67.66 


ao 


67.57 

67.37  „ 
67.06  ^^ 

66.64  4^ 

66.145° 

59 

65.55  . 
64.91  ^ 

6423 


68 


4>-4 
38.7  '' 
35-7   ! 

30.0  ,. 
27.3    ' 

25.0  '\ 

23.1  '9 
21.6 'S 

10 


20.6 
20.2 
20.3 
21.0 

22.2 


90 

84 

77 

69 
61 

50 

38 

27 

IS 

3 

9 


4 

I 

7 
12 

17 


23-9  ^^ 
26.1   " 

28.7  "^ 
31.6  »^ 

34.8  ^^ 

'  35 

41-9^, 
45.6  ^^ 

!  49.3  ^J 

I  53-0  ^' 
35 

56.5 
59.8  ^^ 

65.3 

69.1 
70.1 
70.6 


zo 

5 


3-749       +3-613 
6o*.695    25".2a 


C  AndroznedK. 
Mag.  4.3 


Ri«bt 
Asoensian.      tioaK. 


h     m 

o  42 

s 
50.21 

50.09 

49.96 

49.84 

49.73 
49.64 

49-57 
49-53 
49.53 
49.58 


+  2348 


12 

»3 
la 

II 


7 
4 
o 

5 
9 


*• 


6 
8 

XI 


29.8 
29.2 

28.4 

27.3 

26.2  " 
u 

25.0 

23.7^ 

22.:> 

21.^ 


49.67 
49.80  ]l 

49  98  '* 
50.21  ^3 

5^-47  ,^ 

50.76 
51.08  3^ 
51.42  ^ 

51.76 
52.10 


20.6 

19.9 

19.5 
19.4 

19.7 
20.3 


34 
34 
34 


+o.oa 
+0.4 


-0.24 

40.2 


52.44 
52.76 

53.05 
53.32 

53.55 

53.75 

53.91 
54.03 

54.12 
5417 

54.19 
54.18 

54.14 
54.08 

54.00 

5390 

53.79 
53.67 


32 
29 

^7 

23 
20 

z6 

12 

9 

5 

2 


4 

6 

8 

zo 

IZ 
Z2 


9 
7 

4 
I 

3 
6 


21.2 

".5 ;! 
**°  18 

27.7 '' 

299 
32.1 " 

34.3 " 
36.6  '2 

38.8 " 

21 


40.9 
42.9 
44-7 


20 
18 
16 


46.3  _^ 

47.8  '5 


49-0 

49-9 
50.6 

51. 1 
51.4 

51.3 

5I-I 
50.6 


13 

9 

7 

5 

3 
I 


Z.093       ■K).44X 
49'.797    i7"-90 


0.00 
+0.4 


-0.93 

40.2 
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VttnSobr 
Dite. 


Jan.  0.3 

10.2 
20.2 
30.2 

Feb.  9.1 

19.1 
Mar    I.I 

II. I 
21.0 
31.0 

Apr.  lo.o 

20.0 

y    29.9 

■ay  9.9 
19.9 

29.8 

Jttne  8.8 

18.8 

,     28.8 

Jnly  8.7 


Tf  Cassiopeice. 
Mag.  3.6 


Right 
Aaccnsioii. 


h     m 

o  43 


s 

56.94 
56.66 

56.37 
56.10 

55.85 

55.64 
55.47 
55.36 

55-33 
55.36 


28 
29 

27 
ai 

17 
II 

3 

3 
12 


19 
27 


55.48 
5567 

55.94  ,^ 
56.28  ^^ 

56.68  ^ 

44 

57.61  49 
58.12  5^ 
58.64  5^ 

59.15 


59.65 
60.13 

60.57 
60.97 

61.31 

61.61 
61.84 
62.02 
62.13 
62.19 

62.19 
62.14 
62.04 
61.89 
61.70 

61.48 
61.23 
60.95 


51 
50 


48 

44 
40 

34 
30 

23 
18 

II 

6 


S 
10 

IS 

19 

22 

35 
28 


Declina- 
tion N. 


+  5721 


// 


7 

13 
16 

20 

23 


78.5 

78.3 
77.6 

76.3 
74.7 

72.7 
70.4 

^7-9  II 

65.3    ' 

62.8  ^5 

23 

60.5 

58.4 
56.6 

55-3 
54.4 


21 
18 

13 
9 


53.9 
54.0 

54-5 
55.6 

57.1 


I 

5 
II 

IS 
19 


22 
26 
29 


59.0 
61.2 
63.8 
66.7 

69.8  ^' 

31 

72.9 
76.2  ^^ 

79.5  ^^ 
t  82.7  ^^ 

85.8  3' 
29 

88.7 

91.4 

93.7 
95.7 
97.3 


27 

23 
20 

16 


II 


98.4 
99.0 
99.0 


d  Piscium. 
Mag.  4.6 


Right 
Ascension. 


h     tn 

o  44 


1.85s 
56«.963 


+1.562 
S7".iS 


•fo.01 


-o.io 


6^8 1 
6.70 

6.59 
6.49 

6.40 

6.32 
6.26 
6.23 
6.23 
6.27 

6.35 
6.48 

6.64 

6.85 

7.09 

7.36 
7.66 

7.98 

8.62  ^- 
32 

8.94 
9.24 
9.52 
9.78 
20.00 


II 
II 
10 

9 
8 

6 

3 
o 

4 
8 

■13 
16 

21 
24 
27 

30 
32 
32 


30 
28 
26 
22 

19 


20.19 
20.34 
20.46 
20.54 
20.59 

20.61 
20.60 

20.57 
20.52 

20.45 

20.36 
20.26 
20.16 


IS 
12 

8 

5 
2 

I 

3 
S 
7 
9 

10 
10 


Declina- 
tion N. 


-^7   7 


tt 


27.9 
27.2 
26.5 
25.8 
25.2 

247 
24.2 

239 
23.8 

23.9 

24.2 
24.8 
25.6 
26.8 
28.2 

29.7 

315 
33-4 
35-4 
37-4 

39.5 

4^-5 

43-3 
45.0 

46.6 

47-9 
49.0 

49.9 
50.5 
50.9 

51. 1 
51.2 

51.0 

50.7 
50.3 

49.8 
49.2 
48.6 


7 

7 

7 
6 

5 

5 

3 
I 

I 
3 

6 

8 

12 

14 

15 

18 

19 
20 

20 

21 

20 
18 

17 
16 

13 

II 

9 
6 

4 

2 

I 

2 

3 
4 

5 

6 
6 


1.008       +0.125 
16'. 251    2i".73 


0.00        -o.oi 
+0.4  +0.2 

[Uph  15) 


A.  Hydri. 
Mag.  5.0 


Right 
Asccnsicm. 


h     m 

o  45 


41-52 

40.73 

39-97 
39.26 

38.62 


79 
76 

71 
64 

55 


38.07 
37.62  ^^ 

37-29 

37-07 
36.98 


3Z 
22 

9 

5 


37.03 
37-22 

37.53 

37-97 
38.53 

39-20 

39-96 

40.79 
41.67 

42.57 

4348 

44.36 

45-19 

45-95 
46.60 

47-13 
47.52 
47.76 

47.85 
47.77 

47.54 

47-17 
46.67 

46.06 
45-36 

44.60 

43-81 
43-01 


19 
31 
44 
56 
67 

76 

83 
88 

90 
91 

88 

83 
76 

65 
53 

39 
24 

9 
8 

23 

37 

50 
61 

70 
76 

79 
80 


Declina- 
tion S. 


-7522 

n 
84.0 

83-3      ' 

82.0  ^l 

80.2    ^» 
77.9  ^^ 

75.1  ,^ 
71.9^ 
68.5  ^^ 

64.8  37 

61.0  38 

39 

53-3  :„ 

49-5 
46.0  35 

42.7  33 
29 


39.8 
37.2 
35.2 
33.6 
32.6 

32.2 

32.3 
33.0 

34.3 
36.1 


26 
20 
16 
10 

4 

I 

7 

13 
18 

23 


26 
28 


38.4 
41.0 

43.8 

46.8  3<^ 

49.9  3^ 


52.9 

55-7 
58.2 

60.2 

61.7 

62.7 
63.1 
62.8 


30 

28 

25 
20 

IS 
10 

4 
3 


39'-057 


-3-834 
68".87 


-0.02 
+0.4 


+0.26 
•vo.a 


20  Ceti. 
Mag.  4-9 


Right 
Ascension. 


h     m 

O  48 


s 

40.39 
40.29 

40.18 

40.08 

39.98 

39.90 

3984 
39-81 
39.80 

39.84 


10 
II 
10 

10 
8 

6 

3 

I 

4 
7 


12 
16 
20 


39.91 
40.03 

40.19 

40.39  _ 

40.62    3 
26 

40.88 
41.17'^ 

4^48  3 

41.80  3^ 

42.12  3^ 
32 

42.44 

42.74 
43.02 

43.28 

43.50 

43.69 
43.85 
43.97 
44.05 
44.10 

44.12 
44.12 

44.09 
44.04 
43.97 

43.88 

43.79 
43-68 


30 
28 
26 
22 

19 

16 

12 

8 

S 


3 
5 
7 
9 

9 
II 


Declina- 
tion S. 


-     135 


n 


76.5 
77.1 

77-7 
78.1 

78.5 

78.7 
78.7 

78.5 
78.1 

77-5 

76.6 

75-5 
74.2 

72.6 

70.9 

69.0 
67.0 

64.9 
62.8 

60.7 

58.8 
57.0 

55.4 
54.0 
52.8 

51.9 

51.3 

50.9 
50.8 

51.0 

51.3 

51.7 

52.3 
53.0 

53.7 

54.4 
55.2 
55.8 


6 
6 

4 

4 
2 

o 

2 

4 
6 

9 

II 

13 
16 

17 
19 

20 
21 
21 
21 

19 

18 
16 

14 
12 

9 

6 

4 

I 
2 

3 

4 
6 

7 
7 
7 

8 
6 


1. 000 
39*-747 


-0.028 
79".65 


o.co 
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y  Cassiopeise. 

fi  Andromedc 

or  Scnlptoris. 

fPisc 

Mean  Solar 

Mag.  2.2 

Mag.  3.9 

Mag.  4.4 

Mag. 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Ascension. 

tion  N. 

tion  N. 

Ascension. 

tions. 

Ascension. 

h     m 

•       1 

h     m 

e        i 

h     m 

0      t 

h     m 

0   51 

+  6015 

0  52 

+38  2 

0  54 

-2948 

0  58 

Jan.    0.3 

s 

34-04  „ 

46.3  „ 

2.01     " 

35-3 

31.52 

66.7 

3245  „ 

10.2 

33-73  I. 

46.3  ° 

34-9  z 

34-1    « 

31.37  \l 

67.1  ^ 

32.34  „ 

20.2 

33-40  ^\ 

45-6    ^ 

31.23   I 

67.1  * 

32.23 

30.2 

33.09  ^^ 

II 

44-5  " 

1.69 ' 

330  ! 

31.09^ 

66.8   3 

32.12 

Feb.    9.2 

32.80  "9 

42.9 

1-54  ''^ 

31.6  't. 

30.96    3 

66.1    7 

32.02 

25 

ao 

13 

16 

II 

II 

9 

19.1 

32-55  ,„ 

40-9  „ 

^•41  ,„ 

3^-^  ,, 

30.85 

^5-o  ,. 

31-93  , 

Mar.    I.I 

20 
32.35  ^ . 

38.7  " 

1.25 

^61  '« 

26.5 

30.76    ^ 
30.70 

63.6   4 

31.86  I 

II. I 

32.21    ^ 

36.2  '5 

61.9'^ 

31.82  * 

21.0 

32.14    ^ 

33.6  ^' 

1.23        \ 

24.7  '' 

30.68    ^ 

20 
59.9 

31.81  ' 

31.0 

32.16 

31-I  '^ 

1.26     3 

23.1  '\ 

30.70    ^ 

22 

57-7  " 

31-83  ' 

II 

»5 

9 

IS 

0 

*s 

7 

Apr.  1 0.0 

32.27 

28.6 

1-35 

21.6 

30.76 

55-2    , 

31.90 

20.0 

32.46  'I 

26.4  " 

1.49  'I 

20.4    " 

30.86  ^^ 

52.6  't 

32.01  * 

29.9 

27 
32.73  J 

24-5  'I 

1.68  ^^ 

19.6       I 

3^-^^  J. 

49-9  'I 

32.16 '5 

May    9.9 

33.07  ^^ 

23.0       ^ 

^•92  !o 

19.0 

20 
31-21  ^° 

47.1  *J 

32.36  !• 

19.9 

33-^« :; 

21.9 

7 

2.21    ^9 
33 

18.9       ' 

3 

3-44:^ 

44-3:; 

32-59  J 

29.9 

33-95  , 

21.2 

2.54     , 

19.2 

31.72 

41.6 

32.85 

June   8.8 

34.46  5^ 

21. 1      ' 

2.89  35 

^9-9  ,; 

32.02  3 

39°   ' 

33-14 ,; 

18.8 

34.99  ^^ 

21.5     ^ 

3.26  37 

^^•9    ' 

32.35  ^f 

36-5  'f 

33-45  \^ 

28.8 

35.54  ^^ 

22.4  ^^ 

3.65  ^^ 

22.3  J 

24.1 
20 

32.69  3^ 

34-3    ! 

33-77  ^, 

July    8.7 

36.09  ^^ 
54 

^3-7  J 

4.04  39 
^    ^  37 

33.04  f  ^ 
34 

3-4  ;^ 

34.10  3^ 

18.7 

36.63 

25.5 

4.41      . 

26.1 

33.38 

30.8 

34.42 

28.7 

i;i 
37.62  ^ 

22 
"7-7  26 
^^•^  28 

33- 1  !^ 

^•77  S 

28.4  '3 

33.71  „ 

29.7  " 
28.9  ? 

34-72  3 

Aug.   T,^ 

5.1 1  ^^ 

3°-8  « 

34.02  3 

35.01  9 
35.27  ,^ 

17.6 

38.43  ^* 

5-4^  '! 

33-3  J 
35-9  ,, 

34.31 ,; 

28.6   3 

27.6 

36.1  ^° 

5.68  ^ 

34.56  ^5 

28.7  ; 

3SSI  !1 

3* 

32 

33 

27 

21 

5 

20 

Sept.  6.6 

38-75  ,, 
39.01  ■"" 

39-3  „ 

591  ,^ 

3«-^  ,6 

41.2 

34.77  „ 

29.2 

35.71 

16.6 

42.6  33 

6.10  '9 

34.94  „ 

30.1    9 

35.88 

26.5 

20 

39.21 

46.0  34 

6.24  ^^ 

43-7 :! 

35  07    3 

31.4  ;3, 

36.01  '3 

Oct.    6.5 

39.35    '^ 

49.3  33 

6.35  " 

46-^    ' 

35.16    I 

32.^  'S 

36.10    9 

16.5 

39.42  ; 

5.-5  - 

6.42    7 

3 

48-3 : 

20 

35.21    5 
0 

34-6  !^ 

36.17  ; 

26.4 

3943  ^ 

s:  - 

6.45     , 

5°-3  ,8 

52-1 :, 

35-21 

3^-4  „ 

36.20 

Nov.   5.4 

39.38  5 

6.44     ' 

35.18   3 

2? 
40.1 

36.21 

154 

39.27  " 

60.9  '5 

6.40    I 

53-6 

35.13    I 

36.19  ' 

25.4 

39"    ? 

^3-»    8 

64.9 ;; 

^•33  I 

54-8  " 
55-6   \ 

35.04   ^ 

41.8  '7 

36.14  ! 
36.08  J 

Dec.    5.3 

38.90 " 

25 

6.23  '^ 
12 

34.93  ,, 

43.3  ]i 

15-3 

38.65  « 

66.1 

6.11 

56.1 

34-81 

44.6 

36.00 

25.3 

38.37 ; 

66.9  ° 

5-97  \\ 

56-3   ' 

34.67  ^'^ 

45-6  'I 
46.2   ^ 

35-91    9 

35.3 

38.06  3' 

67.2  ^ 

5-82  ^s 

56.0    3 

34-53   * 

35.81  " 

Sec  «,  Tan  ^ 

2.016      +1.750 

1.270      +0.782 

1. 153      -0.573 

1.008 

Mean  Place 

34-.034    24".i7 

i».8i7    i8".68 

30-.S89    6o".63     |    3i-.8o8 

iy^a,J>t»a 

+0.01          -O.II 

0.00        -0.05     1        0.00        40.04     1       0.00 

D^S,DmS    i 

+0.4 

-W.J 

+0.4 

+0.2 

1      40.4 

-K0.3 

1        +0^ 

lEpYi  i5\ 
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/3  Phoenicis. 

JA  Cassiopeise. 

^Ceti. 

y^  Andromedae. 

MeuL  Scalar 

Mag.  3.4 

Mag.  5.3 

Mag.  3.6 

Mag.  2.4 

DKte. 

Right 

Declina- 

RiKht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Avmtion. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h     m 

e         / 

h     m 

0       / 

h     m 

0       / 

h     m 

•      t 

I       2 

-47  9 

I       2 

+  5430 

am 

I     4 

-1037 

mm 

I      4 

+  3510 

Jan.    0.3 

1 8^68 

WW 

97.0 

3^-53  ,^ 

WW 

35-4    , 

s 

19.63  „ 

WW 

56.5      . 
57.1      \ 

58^55  ,, 

WW 

28.7 

10.2 

18.45  11 

97.2 

36.29  'Jt 

35-3    , 
34-7  „ 

19.52 

58.40    5 
58.24  ^^^ 

28.3    4 

20.2 

^^•"3  " 

96.8  * 

36.04  11 

^94^ 

57.6    5 

27.6    7 

302 

18.02  " 

35.79  ^^ 

33-6  "^ 

19.29 

57.8    ^ 

58.09  \\ 

26.6  »° 

Feb.    9.2 

17.82  ^^ 

94-8  ,, 

35.56  y 

3^-^    1 

19.19 

57.9    ' 

57.94 ,: 

25-4  " 

17 

»7 

20 

18 

10 

2 

13 

IS 

19.1 

'7-^5  ^^ 

93- 1  ^^ 

35-36 

30-3 

19.09 

S7'7 

57-^^  xo 

^3-9  ,6 

Har.    I.I 

17.51  ;^ 

90-9" 

35-19  „ 

28.2  " 

19.02    ' 

57.3  : 

57.71  '^ 

"•3  ,6 

II. I 

17-40  , 

88.5  *^ 

35-08  " 

25.8  ^'^ 

18.97  5 

56.6    7 

57.64  ; 

21.0 

0 
17.34  ° 

«5-7 :! 

35-03    I 

^3-4  \\ 

18.95  \ 

55.7  ,^ 

57.61  I 

19-1    ^ 

310 

17.33 

82.7  3° 

3505 

21.0*4 

18.96  ' 

54.6  " 

57.63  ' 

'7-6   5 

4 

3* 

9 

33 

6 

14 

7 

13 

Apr.  1 0.0 

17.37 

79-5 

35-14    , 

18.8 

19.02 

53.2    . 

57.70  _ 

16.3  „ 

20.0 

17.46  ^ 

76.2  ^^ 

35-30  '' 

16.7  " 

19.12  ^° 

51.6      Q 

57.82 " 

15-2  " 

'          29.9 

17.61  '5 

72.8  34 

35-54  '* 

'4-9 :; 

19.26  '^ 

18 

^9.44  _ 

49-8  t 

57.99  J 

8 
14.4    ^ 

May    9.9 

18.07 

69.5  33 

3584  3° 

36.20  ^ 

'3-5    ^ 

47«   ° 

58.22    3 

14.0    * 

19.9 

66.3  3^ 

12.5 '° 

19.66  " 

45-7  " 

58.49  '^ 

13.9     , 

30 

31 

41 

5 

25 

»3 

30 

3 

29.9 

18.37  , 

63.2 

36.61 

12.0 

19.91 

43-4 

58.79  ,^ 

14.2 

June   8.8 

18.71  ^^ 

60.3  '9 

37.07  i 

II.9  ' 

20.20  ^ 

22 
41.2 

59.13  ,6 

^4.9    7 

18.8 

19.09^      57.8^5 

37-55  t 

12.3  •♦ 

20.50  ^® 

390  " 

59.49  3 

^5-9 ! 

28.8 

19.48^^ 

53-9  _ 

38.04  ^9 

'3-2     ' 

20.82  ^^ 

368 ! 

59.86  37 
60.24  38 

^7-3  ^^. 

July    8,7 

^9-^9  t' 

38.54  ^"^ 

14-4 " 

21.1432 

/,  -  »•  21 

34.7          Q 

^^•9   0 

40 

12 

49 

17 

32 

18 

37 

20 

18.7 

20.29 

52.7  „ 

39.03  ^^ 

I6.I 

21.46 

32.9      ,^ 

60.61 

60.97 1 

2°-9   ,T 

28.7 

20.69  ^° 

51.9 1 

39.50  ^ 

18.2 " 

21.77 

31.2      ' 

230 

Aug.    7-7 

21.06  '^^ 

51.6  3 

39.94  ^ 

2°-6  !fi 

22.06  '9 

29.9     3 

61.3033 

25.3  ,^ 

17,6 

21.41  ^^ 

51-9  ^ 

40.35  "^^ 

23-2  '^ 

22.33  ^7 

28.8  " 

61.61  3^ 

27.7  '^ 

27.6 

21.71  5° 

52.6  7 

40.71  ^^ 

26.0  *8 

22.57  ^-^ 

28.0     ^ 

61.88^7 

30.2  ^ 

26 

13 

32 

30 

20 

4 

24 

24 

Sept.  6.6 

21.97 

53-9  „ 

41.29^° 

29-0 

22.77 

27.6 

62.12 

32.6 

16.6 

22.18" 

55-6   I 

32.1  3 

22.94  1^ 

27.5     ' 

62.32  '^ 
62.48  '<* 

350  !* 

26.5 

22.33  !f 

57.6^^    41.50" 

35-2  3 

23.08  '4 

27.6    \ 

37-4  tt 

Oct.     6.5 

10 

59-9,3    41.65  15 

38-2  f° 

23.18  'I 

28.1    5 

62.60  " 
62.68  ' 

5 

39-6  " 

16.5 

22.48    5 

^^•3  :: 

41.75  'I 

4-  :^ 

23.24    ^ 
4 

28.8    7 
8 

41.6'* 
19 

26.4 

22.47   , 
22.41    " 

^4-9  ,, 

41.80 

43-9    , 

23.28 

^9-^     TO 

62.73    , 

43-5  ,6 

Nov.    5.4 

67.4  *S 

41.80  ° 

23.28    ° 

30.6 

62.74    ' 

45.1    ^ 

15.4 

22.31  '^ 

^9-8   ! 

4»-75  ,1 

48.8   3 

23.25    3 

31.7 

62.72    \ 

46-5   * 

25.4 

22.17 '! 

73.7 

41-65   ° 

52.3 

23.21     ^ 

32.8 

62.67    1 
62.59  ,„ 

47.6  " 

48.4  ! 

Dec    5-3 

22.00  ' 

41-52     3 

23.14    7 

33.9 " 

20 

15 

18 

12 

9 

10 

10 

S 

15.3 

21.80 

75-2  ,^ 

41-34  „ 

53.5      , 

23.05 

34.9  « 
35.7  ^ 

36.5  ^ 

62.49 

48.9    , 

253 

^'•59" 

76.2  'I 

4'-^3" 

22.96    9 

62.36  '3 

490   \ 

35.3 

22 
21.37 

76.7    5 

40.90  ^ 

54  3 

22.85  " 

62.22  '4 

48.8   * 

Sec  S,  Tan  d 

1. 47 1    -1.079 

1.722           +1.402 

1.017       -0.188 

1.223      +0.705 

Mean  Place 

I7*.447    86".62 

36».265     I4".24 

i8'.827    s6".9a 

58«.o6o    12  ".60 

jy^a.'Dma 

-0.0'x         +0.07 

+0.01         -0.09 

0.00           40.0X 

+O.OX         -^/s^ 

T)^a,J>mS 

+0.4 

+0.3       1 

+04 

+0.3      1 

+0^ 

•vo,^ 

\    ^-^ 

M>.^ 

(Bplisil 


Jfli 
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FOR  THE  UPPER  TRANSIT  AT  WASHmGTON. 


V  Piscium. 
Mag.  4.7 


Right 
Atcffitioo. 


I9.I 

Mar   I.I 


31.0 

Apr.  lo.o 
20.0 
30.0 

May  9.9 

19.9 

,     29.9 

Jnne  8.8 

18.8 

28.8 

Jnly  8.8 


26.5 
Ifav.  5.4 

15.4 
^  5.4 


47.93  ^^ 
47.80  ^3 

47.66  ^^ 
47.53  11 

47.31    ^ 

47.24  ; 

47.21  3 

47.22  ^ 
47.28 

47.38 ; 

47-53  4 
47-73  „ 
47.98  ^5 

48.26 

48.57  11 
48.90  33 
49.25  3S 

49.60  35 

35 

49.95 
50.29  34 

50.61  3» 
50.90  »9 

51.17  '' 
«3 

51.40 

51.60  »« 

51.76  '* 
51.88  " 

51.97    ! 


Dcdina^ 
tionN. 


+  2649 


ft 


^Ceti. 
Mag.  3.8 


RtRht 
Ascensuni. 


z.iai 
47'.437 


+0.506 
3".4i 


46.76 
46.68 
46.61 

46.58 
46.58 

46.62 
46.70 
46.82 
46.99 
47.20 

47.44 
47.72 

48.01 

48.32 

48.64 

48.96 
49.27 

49-57 
49.84 

50.09 

50.30 

50.49 
50.64 

50.75 
50.83 


8 
12 


50.73 
50.63 

50.53 


Declina^ 
tionS. 


-836 


12 


19 

54-5  „ 
52.8 

51.3  ^ 

50.2  " 

49.3  t 


-0.152 


r'/ 


77"-93 


0.00  +O.OI 

+0.4  +0.3 

fBph  isl 


d  Cassiopeise. 
Mag.  3.8 


Right 
Ascension. 


4-52  ,„ 
5.01  ^9 

5-53 : 

6.07    ^^ 

6.62  55 
55 
7.17 
7.70  53 
8.20  5<^ 
8.67  ^7 
909  ^ 

9.47 
9-78  ^^ 

20.04 

20 
20.24 

20.37    '^ 

20.45 
20.46 

20.42       "* 

20.31    " 

20.15    '^ 
20 

'9-95 
1 9- 70  J 

19.42  '^ 


Declina- 
tion N. 


+  59  47 


// 


40.1 
42.0  '9 

22 

44.2 

^^•5  30 

55.6  3' 
58.8  3^ 

62.0  3^ 

65.1  ^' 

31 


79.5 
80.6 

81. 1 


1.988      +1.718 
14*. 640   38". 69 


y  Phoenicis. 
Mag.  3.4 


Right 
Ascension. 


40.81 
40.65  '^ 
40.53  'I 

40.44    I 

40.40    "^ 
I 

40.41 

40.47 

40.58  " 

17 

4°-75  ,^ 

22 

4^-97  Jt 
27 

41.24 

41.55  ^: 
41.8934 

42.26  37 

42.64  z 

39 

43-41  -^ 

43-78  57 
44.12  ^'^ 

44.43  t, 
27 

44-70^^ 
44.92 

45- 'Ox. 
45.22 

45.30    , 
3 

45-33    . 

45.31 

45-H  ,^ 
45.00  ^^ 

44.84 
44-65  '^ 

20 

44-45 


Declina- 
tion S. 


-43  44 


tt 


18 
21 


30 


22 


25 


62.8 


1.384     -^.957 

40V499    73"-i7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  SoUr 
Date. 


Jan.    0.3 

10.3 

20.2 

30.2 

Feb.    9.2 

19,1 
Mar.  I.I 
II. I 
21. 1 
31.0 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  ^,7 
17.7 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

15-4 

254 
Dec.    5.4 

15-3 
253 
35.3 


88  Cassiopeise. 
Mag.  6.0 


Right 
Ascensson. 


h     m 
I    24 


53.38 
52.90 

52.39  „ 
51.88  5^ 

51-39 


48 

51 


49 
45 


50.94 
50.55 
50.25 
50.05 

49.97 

50.00 
50.16 

50.44 
50.83 

51.32 


Sec  ^,  Tan  ^ 
Mean  Place 


39 

30 
20 

8 
3 

16 
28 

39 
49 
58 

5S26  '° 
5400  '; 

5625  ^^ 

56.95  z 

5760  "5 
58.19  59 

5952  •* 

59-79 

5998 


Declina- 
tion N. 


27 

19 
10 


60.08 
60.08 

59.99 
59.81 
59.54 


9 

18 

27 
34 


59.20 

58.79  f. 
58.34  ^" 


+  6949 


ff 


64.0 

64.5 

64.5 

63.9 
62.7 

61.0 

58.9 
56.5 
53.9 
5I.I 

48.4 

45.8 

43.3 
41.2 

39.4 

38.1 

37-3 
37.0 
37.2 
37.8 


5 
o 

6 

12 

17 

21 

24 
26 

28 
27 

26 

25 
21 

18 
13 

8 

3 

2 

6 
12 


1;  Piscinm. 
Mag.  3.7 


Right 
Ascenriop. 


39.0 

40.7 
42.8 

45.2 
48.0 


17 

21 

24 
28 

30 
51.0 

54.3  ^^ 
57.7  ^^ 

64.7  ^^ 
34 

68.1 
32 


71.3 

74.4 
77.1 


31 
27 
24 


79-5  ^^ 
20 

81.5 
82.9  '^ 
83.8  9 


2.901      +2.723 
52«.98o    39".72 


h     m 
I    26 

8 
56.70 

56.59 

56.47 

56.35 
56.23 


+0.03 
.fO.4 


-o.x8 
+0.4 


56.12 
56.02 

55.95 
55.91 
55.91 

55.95 
56.04 

56.17 
56.34 
56.56 


zo 

7 
4 
o 

4 

9 

13 

17 
22 

25 


29 
31 


56.81 
57-10 

57.41  „ 

57.73 :, 

58.06  3^ 

58.39  „ 
58.71 3^ 

59.02 


31 
28 

26 


5930 
59.56 

23 

59.79  ^^ 

59.98  9 

60.14'^ 

60.28  ^^ 

60.38  ^^ 

60.44 
60.48 
60.49 
60.47 
60.42 


4 

I 


60.36 
60.28 
60.17 


8 

II 


Dedina- 
tionN. 


+  1454 


t9 


38.7 
38.2 

37.6 

36.9 
36.1 

35.3 
34.6 

33.9 

33.4 
33.0 

32.8 

32.9 
33.2 
33.8 
34.7 

35.8 

37-1 

38.7 

40.4 
42.2 

44.1 
46.1 
48.0 
49.8 

51.5 

53.1 
54.6 

55.8 
56.8 

57.7 

58.3 
58.8 

590 

59-1 
59.1 

58.9 

58.5 
58.0 


5 
6 

7 
8 

8 

7 
7 

5 

4 

2 


3 
6 

9 
II 

13 
16 

17 
18 

19 

20 

19 
18 

17 
16 

15 

13 
10 

9 
6 

5 

2 

I 
o 

2 

4 

5 


40  Gassiopeije. 
Mag.  5.5 


Right 
Ascension. 


X.035       +0.266 
55-.924    28".83 


0.00         -0.02 
+0.4  +0.4 


h     m 

I  31 

t 

42-37  „ 
41.80" 

60 

41.20 

40-59 
40.00  " 
54 

39-46  ^, 

38-99  *•} 
38.62  37 

38.36  ^^ 

38.23  ^\ 

38.24  „ 

3839  ^l 
38.68  *9 

39.10*" 
39.64  5J 

40.28 
41.01    ^^ 

41.80  79 


N. 


42.63 
43.49 


83 
86 

86 

45-^^8^ 
45.99  _ 

46.74  g 

47.43  j; 

48.04 

48.57  ^^ 
49.00^3 

49.33  ^^ 
49.56 


23 

Z2 


9 

20 


49.68 

49.69 

49.60 

49.40 

49.10^ 
39 

48.23  f 
47.69  54 


+  7236 


#f 


51-5 
52.2 

52.3 
51.8 
50.7 

49.1 
47.1 

44-7 
42.1 

39-3 

36.5 

33.7 
31.2 

28.9 

27.0 

25.6 
24.6 
24.1 
24.1 
24.6 

25.7 
27.2 

29.1 

31.5 
34-2 


7 

z 

5 
zz 

x6 

20 

24 
26 
28 
28 

28 

25 

23 
19 

14 

zo 

5 
o 

5 
zz 

IS 
19 
24 
27 

30 


32 


37.2 
40.4 

43.8^ 

47-3  g 
50.9^ 
35 

54-4 


57.7 


33 


60.9  3» 
63.8  »9 
66.3*5 

68.4 
70.0 
71. 1 


t>  Andiozaedje. 
Hag.  4.2 


Ridit 

Asrmsiotii 


21 


z6 
zz 


3.346     +3.X94 

4i«.838    26".78 


h     m 
I    31 


48.81 
48.65 
48.48 
48.29 
48.11 


z6 

17 

19 
z8 

z6 


47.95  „ 
47.80  \\ 
47.69 

47.63 
47.61 


zz 
6 


47.64 

47.74 
47.89 

48.10 

48.36 


zo 
15 

2Z 
26 

31 


48.67 
49.01 
49.38 

49.77  f; 
50.17^ 


34 

37 


40 

39 

37 

34 

32 
28 

85 

52.72  ^ 

52.89  '7 

Z2 
53.01      g 


50.57 
50.96 

51.33 
51.67 
51.99 

52.27 
52.52 


N. 


+  4058 


(» 


•K>.03 

+0.4 


>.30 


68.8 
68.8  • 
68.4  ♦ 
67.6  ' 
66.5" 

63.5" 
61.8  *J 

60.0  »* 

56.7 
55.2 

54.0 
53.1 

52.6 

52.4 

52.6 

53.2 

54-1 
55.4 


IS 

n 

9 

S 

s 

s 
6 

9 

13 
z6 

61. o 

65.6 1 
68.1 

70.6  *s 

73.x  2 

75.5!: 
77.8  '3 

at 


APPARENT  PLACES  OE  STAES,  1915. 


299 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 


Jan.  0.3 
10.3 
20.2 

30.2 
Feb.    9.2 

19.2 
Mar.  I.I 
II. I 
21. 1 
31.0 

Apr.  1 0.0 
20.0 
30.0 

Kay  9.9 
19.9 

29.9 

}tme  8.9 

18.8 

28.8 

July  8.8 

18.7 
28.7 
Aug.  J.J 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct  6.5 
16.5 

26.5 
Nov.  5.4 

154 
^     25.4 

^  5.4 

15.3 
25.3 
35.3 


n  Plscliiiii. 
Mag.  5.6 


Right 
Ascension. 


Place 


h     m 
I    32 


8 
36.22 

36.12 

36.00 

35.88 
35.76 

35.65 
35.55 
35.48 

35.44 
35.43 

35.46 

35.54 
35.66 

35.83 
36.04 


ZO 
12 
12 
12 
II 

10 
7 

4 

I 

3 

8 
12 

17 
21 

24 


28 


36.28 

36.56  ^^ 
36.86  3° 

37.18  3" 

37.50  ^^ 


37.83 
38.15 
38.45 

38.74 
39.00 

39.23 
39.43 
39.59 
39.73 
39.83 

39.90 

39.94 
39.96 

39.94 
39.90 

39.84 
39.76 
39.66 


32 
30 

29 
26 

23 

20 
16 

14 
10 

7 

4 

2 

2 

4 
6 

8 
10 


Declina- 
tion N. 


+  11  42 


/f 


34.3 
33.8 

33.1 

32.5 
31.8 

31.2 
30.6 

30.1 
29.7 

29.5 

29.6 
29.8 

30.3 
31.0 
32.0 

33.3 

34-7 
36.3 
38.1 
40.0 

41.9 

43.8 
45.6 

47.4 
49.0 

50.4 

51.7 
52.8 

53.6 
54.2 

54.7 

54.9 
550 

54-9 
54.7 

54.4 
53.9 
53.4 


5 

7 
6 

7 
6 

6 

5 
4 

2 


3 

I 

8 
6 

5 

2 
I 

I 


5 
5 


1.021      +0.207 
3S'.397    25".42 


0.00 
+0.4 


-o.oi 
+0.4 


V  Persei. 
Mag.  3.8 


RiRht 
Ascension. 


m 


I    32 


46.69 
46.49 
46.28 
46.06 

45.85 

45.65 
45.48 

45.34 
45.26 

45.23 

45.26 

45-36 

45.53 
45-76 
46.04 


20 
21 
22 
21 
20 


17 

14 

8 

3 
3 

10 

17 

23 
28 

34 


46.38 
46.76 

47-17 
47.60  ^^ 

48.04  ^ 


38 
41 


44 


43 
41 
38 


48.48 
48.91 
49.32 
4970 
50.05  ^5 

50.36 
50.64 
50.86 

51.18 '4 

9 
51.27 
51.31 
51.31 
51.27 
51.19 


28 
22 
18 


4 
o 

4 
8 


51.07 
50.92 

50.74 


12 

IS 
18 


Declina- 
tion N. 


+  48  II 


tt 


72.7 
72.8 

72.5 
71.7 

70.6 

69.2 
67.4 

65.5 

63-5 
61.4 


3 
8 

II 
14 

18 

19 
20 

21 
19 


18 
16 


59.5 

57-7 
56.1 

54.8  '\ 

53.9  ^ 


53.4 
53-3 
53.6 

54.4 
55.5 

57-0 
58.8 
60.9 
63.2 

65-7 


3 
8 

II 
15 

18 
21 

23 
25 
27 


27 
28 


68.4 
71. 1 

73-9  ,^ 

81.8 

84.1  "^ 

86.2  " 
88.1  '9 
89.6 


90.8 
91.6 
91.9 


12 


8 


1.500       +1.119 
46'.02o    52  ".66 


+0.01         -0.07 
+0.4  +0.4 

[Eph  isl 


a  Eridani. 

i^Achernar.) 

Ma^.  0.6 


RlKht 
Ascension. 


h     m 

I  34 


34.74 
34-42 
34-09 
33-76 

33.45 

33-16 

32.91 
32.70 

32.53 
32.43 

32.39 
32.42 

32.52 
32.69 

32.93 

33-23 
33-59 
33.99 
34.43 
34.90 

35-38 
35.86 

36.32 
36.75 
37.15 


32 
Zl 
IZ 

31 
29 

25 

21 

17 

10 
4 

3 
10 

17 
24 
30 

36 
40 

44 

47 
48 

48 

46 

43 
40 

35 


37.50 

37.79  1 
38.02 

38.18 

38.27 


23 
16 


38.29 
38.24 
38.12 

37.95 
37.73 


5 
12 

17 
22 

26 


37-47  ^^ 
37.18 '9 
36.86  3^ 


Declina- 
tion S. 


57  39 


4 

2 

7 
12 

18 

22 

26 


77-5 

77.9 

77-7 
77.0 

75.8 

74-0 
71.8 
69.2 
66.2  3° 

63.0  ^^ 

35 

59-5 
55.9 
52.3 
48.7 
45.2 

41.8 

38.7 
36.0 

33.6 
31-7 

30.4 

29-5 
29.2 

29-5 
30.4 

31.8 
33-6 

35.9 
38.5 
41-3 

44.2 
47.1 

49.9 
52.5 
54.7 


CO  Cassiopeise. 
Mag.  5.5 


36 
36 
36 

35 
34 

31 
27 
24 
19 
13 

9 
3 
3 
9 
14 

18 

23 
26 

28 

29 

29 

28 

26 
22 
18 


56-5  ^^ 
57.8  \ 
58.6    ^ 


1.869       -1-580 
32-.979    66".3i 


Right 
Ascension. 


m 


I  35 

s 

62.25 
61.84^' 

61.39  ^^ 

60.93 

60.49 


46 

44 
41 


-0.02 
+0.4 


+0.10 


60.08 
5972 
59-43 
5923 
59-13 

59.14 
59.26 

59-49 

59-83 
60.27 

60.79 

61.37 
62.01 

62.69 
6339 

64.08 

64-77 
65.42 

66.04 

66.60 

67.11 

67.54 
67.90 

68.19 

68.40 

68.52 
68.56 
68.51 
68.39 
68.19 

67.91 

67.57 
67.17 


36 

29 
20 

10 

I 

12 

23 
34 
44 
52 

58 
64 
68 

70 
69 

69 

65 
62 

56 

51 

43 
36 

29 
21 

12 

4 

5 
12 

20 

28 

34 
40 


Declina- 
tion X. 


+  6736 


II 


73.2 
73.8 
73.9 

73-4 
72.3 

70.8 
68.8 
66.5 
64.0 

61.3 


6 

I 

5 
II 

IS 

20 

23 
25 
27 
27 


58.6 
56.0 
53.6 

51.5 
49.8  '7 


26 

24 
21 


48.4 
47.6 
47.2 
47-3 
47.9 


14 

8 

4 

I 

6 
II 


15 
20 


49.0 

50.5 
52.5 

60.4 

63.5  5; 

66.8  ^^ 
34 


70.2 


IZ 


''-'  34 

76-9  „ 
80.1  ^' 

83.1  ^° 
85.8  ^7 

88.2  ^-^ 
19 

90.1 

91.6  '5 

92.0 


2.626       +2.428 
6i*.6o4    49". 20 


+0.03 


-0.15 
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APPARENT  PLACES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
Mar.  I .  I 
II. I 
21. 1 
31.0 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.7 

287 

Aug.    7.7 

^7-7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.4 

154 

254 
Dec.    5.4 

15-3 
253 
35-3 


y  Plscium. 

Mag.  4.7 


Right 
Ascension. 


h     m 

I  37 

s 

1.27 
1. 16 


1.05 

0.93 
0.81 

0.70 
0.60 

0-53 
0.48 

0.47 

0.50 

0.57 
0.68 

0.84 

1.04 

1.28 

1-55 
1.84 

2.15 
2.47 

2.79 
3.10 

340 
3-68 

3.94 

4-^7 

4-37 

4-54 
4.68 

4.78 

485 
4.89 

4.91 

4.90 

4.86 

4.80 
4.72 

463 


II 
II 
12 
12 
II 

10 

7 

5 

I 

3 

7 
II 

16 

20 

24 

27 
29 

31 
32 
32 

31 

30 
28 

26 
23 

20 

17 
14 
10 

/ 

4 

2 

I 

4 
6 

8 
9 


Declina- 
tion N. 


+   53 


351 

34-5 

33-9 

33.3 
32.8 

32.3 
32.0 

31.8 

31.8 
32.0 

32.4 
33-1 
33-9 
351 
36.4 

37-9 
39.6 
41.4 

43-3 
45-3 

47.2 
49.0 
50.8 

52.4 
53.8 

54-9 
55-8 

56.5 
570 

57-2 

57-2 
570 
56.7 
56.3 
55-8 

55-2 
54-6 

53-9 


6 
6 
6 

5 
5 

3 

2 

o 


7 
8 

12 

13 
15 

17 
18 

19 
20 

19 

18 
18 
16 

14 
II 

9 
7 

5 

2 


3 
4 

5 
6 


^  Peraei. 
Mag.  4.3 


Right 
Ascennon. 


h     m 

I  38 


20.19 

9-99 
9-77 
9-53 
930 

9.09 
8.90 

8.75 
8.65 

8.61 

8.64 

8.73 
8.89 

9.12 

9.41 

19.75 
20.14 

20.56 

21.00 

21.46 

21.91 
22.36 
22.79 
23.19 
2356 


20 
22 

24 

23 
21 


19 

15 
10 

4 
3 

9 
z6 

23 
29 
34 

39 
42 

44 
46 

45 

45 

43 
40 

37 
33 


24.18 '9 

24.42  ^^ 

24.61 

24.76 


19 

15 
10 


24.86 
24.91 
24.92 
24.89 
24.80 

24.68 
24.52 
2433 


5 
I 

3 

9 
12 

16 
19 


Declina- 
tion N. 


+  5015 


ft 


60.3 
60.5 
60.2 

59.6 

58.5 

57.1 

55-4 

53.4 

51.3 
49.2 


3 
6 

II 
14 

17 
20 

21 

21 

30 


19 


47.2 

45.3  ^. 
43.6  '7 
42.2 
41.2 


14 
10 

7 


40.5 

40.3 

40.5 
41. 1 

42.1 


2 

2 

6 

10 

14 


43.5 
45-2 

47.3 
49.6  'I 


17 

31 


52.1 

54.7 
57.5 


25 
26 

38 
38 


68.4 
70.8  '^ 

75.0  '^ 
76.7  ^7 
13 
78.0 

78.9  I 

79-4    ^ 


recti. 
Mag.  3.6 


Right 
Ascension. 


h     m 
I    40 

s 

8.17 

8.05 
7.92 

7-79 
7-65 


12 


13 
13 
14 
13 


7.52 

741 
7.32 
7.26 

7.23 

7.24 

7-30 
7.40 

7.54 
7.72 

7-95 
8.21 

8.49 

8.79 

9.  II 

943 

9.75 
0.05 

0.33 
0.59 

0.83 
1.03 
1. 19 

1.32 
1.42 

1.48 

1.51 

1.51 
1.48 

1.42 

1.35 
1-25 

1. 13 


II 

9 
6 

3 

I 

6 
10 

14 
18 

23 

26 

38 

30 
32 
32 

32 

30 
38 

26 

24 

30 
16 

13 
10 

6 

3 
o 

3 
6 


10 
12 


Declina- 
tions. 


—  16  22 


653 

66.1 
66.6 
66.8 
66.8 

66.5 

659 
65.0 

63.8 

62.4 


8 

5 

3 

o 
3 

6 

9 
12 

14 
17 


60.7 
58.8  '9 

56.7  " 

544 

52.1 


49.6 
47.1 

44-7 
42.4 

40.2 

38.3 
36.6 

35.2 

34.2 

33.6 

33.3 
334 
33-9 
34.7 
35.7 

36.9 

38.3 

39.7 
41.2 

42.6 

43-9 
45.0 

45-9 


23 
23 

25 


25 
24 

23 
22 

19 

17 
14 
10 

6 

3 


5 
8 


II 


oPisdiL 
Mag.  4. 


Right 
Asccnsioo. 


h     m 
I    40 


55.08 

54.97  ^^ 
54.86  " 

54.74 
54.62 


II 


12 
12. 


12 

10 
8 

5 


7 
12 


54.50 

5440 

54.32 

54.27 
54.26 

54.28 

54.35 
54.47  ^^ 
54.62    5 

54.82  ^° 

24 

55.06 

55-33   ' 
55.62 

55.93  t^ 
56.26  3^ 

^         32 

56.58 
56.90  ^' 
57.20 

57-49 
57.75 


30 
29 

26 

24 


E 
t 


4- 

5 
5 

15 
5 
5 

5 
5 
5 

m 

:> 

5 

5 
5 
5 
5 


6 
6 
6 

6 


'/ 


57.99 
58.19 
58.36 

58.51 
58.62 

58.69 

58.74 
58.76 

58.75 
58.72 

58.67 

58.59 
58.50 


30 

I 
17 

IS! 

"  I 

7 

5 

3 

I 

3 
5 

8 
9 


Sec  d,  Tan  S 
Mean  Place 


D^  8,  D«  d 


1.004 
o".378 


+0.089 
40 


28" 


1.564       +1.203 
i9'-473    39".68 


1.042       -0.294 
7*.  122    64".87 


I.OI3 

54".  186    4 


0.00 
■ho.4 


-O.OI 

+0.4 


+0.01         -0.07 
+0.4  +0.4 

lEph  is\ 


0.00 
+0.4 


+0.03 
+0.4 


0.00 
+0.4 
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APPAEENT  PLACES  OP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.2 
302 

Feb.    9.2 

19.2 

Mar.    I.I 

II. I 

21. 1 

311 

Apr.  1 0.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  -j.j 
17.7 
27.6 

Sept.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
Nov.   5.5 

15.4 

25.4 
Dec.    5.4 

15-3 
25-3 
35.3 


Sec  *,  Tan  ^ 
Mean  Place 


^  Piscium. 
Mag.  4.8 


Right 
Ascension. 


h     m 
I    49 

8 
10.19 
10.09 

9.97 
9.85 
9.73 


9.61 

950 
9.42 

936 

9-34 


10 
12 
12 
12 

12 

II 
8 
6 

2 
I 


6 

10 


9.35 
9.41 

9.66  '5 

9.85  z 

22 

0.33 
0.62    ^9 

0.92   ^° 
^2 
1.24  ^ 

32 
1.56 

1.87^' 

2.18  3^ 
2.46  '^ 

2.73 


27 
23 


2.96 

3-^7 
3-35 
3.50 

3-6i 

3.69 
3.75 
3.77 

3.74 

369 
3.62 

3.53 


21 

18 

15 
II 

8 

6 
2 
o 

3 
5 

7 
9 


Declina- 
tion N. 


+    246 


tt 


12.2 
1 1.6 
II.O 
10.4 
lO.O 

9.6 

9-4 
9.3 
9-4 
9.7 

10.2 

II.O 

12.0 

13.2 

14.6 


6 
6 
6 

4 
4 

2 
I 
I 

3 

5 

8 
10 
12 

14 
16 


16.2 
18.0 

21.8  '9 
23.8 


18 
19 


20 

19 


25-7 

27.5 
29.2 

30.7 
32.0 

33-0 
33.8 

34.4 
34-6 

34-7 

34-5 
34-2 
33.8 
33.2 
32.5 

31.8 
31. 1 
30.5 


18 

17 

15 

13 
10 

8 
6 

2 
I 

2 

3 
4 
6 

7 
7 

7 
6 


1. 001 
9-.215 


+0.048 
6".o8 


D^i^a,  Dmo   I         0.00  0.00 

2V  ^,  DttS   /      +0,4  +0.5 


P  Arietis. 
Mag.  2.7 


Right 
Ascension. 


h     m 
I    49 


57.34 

57.23 

57.11 
56.98 

56.84 

56.71 
56.60 

56.51 
56.45 
56.42 

56.44 
56.50 
56.61 

56.77 
56.98 

57-22 

57.50 

57.81 
58.13 

58.47 

58.81 

59.14 
59.46 
59.76 

60.04 


II 

12 

14 
13 

II 

9 
6 

3 
2 

6 
II 
16 
21 

24 

28 

31 
32 
34 
34 

Z2> 
32 
30 
28 
26 


22 

19 
16 


60.30 

60.52 

60.71 

60.87 

61.00'^ 
9 

61.09    ^ 

61.15  ^ 

61.19    ^ 
61.19    ° 

61.16    ^ 

5 

61. II 
61.04 
60.94 


10 


Declina- 
tion N. 


+  2023 


// 


46.8 
46.4 

45.9 
45.2 

44.5 

43.6 
42.8 
41.9 
^I.I 
40.4 

39.9 
39.6 

39.5 

39.7 
40.2 

40.9 
41.9 

43.1 
44.6 
46.2 

48.0 

49.8 
51.6 

53.5 
55.3 

57.0 
58.6 
60.0 

61.3 
62.5 

63.4 
64.1 

64.7 
65.1 

65.3 

65.4 
65.2 

64.9 


4 
5 
7 
7 
9 

8 

9 
8 

7 
5 

3 

I 

2 

5 

7 

o 

2 

5 
6 

8 

8 
8 

9 
8 


7 
6 

4 

2 


1.067       +0.372 
56-.440    34".7o 


0.00        -0.02 
+0.4  +0.5 

IBph  isA 


^  Phoenlcis. 

Mag.  4.4 


Right 
Ascension. 


h     m 
I    50 


5.73 
5.51 
5.27 


22 

24 
24 


5-^3  ,, 

4.80  '^ 
22 

4.38 ; 

4.21    ' 
4.08  '^ 

3.99   ? 


3.95    . 

3.97   g 

4.05  ^. 
4.18  '^ 

4.37  '' 


4.61 
4.90 
5.23 
5.60 

5.98 


24 
29 

33 
37 
38 
39 


40 
38 
37 


6.37 

6.77 

7.15 

7.52 

7.86  2^ 
31 

8.17 

8.43 
8.64 

8.80 

8.91 


8.96 
8.97 

8.93 
8.84 

8.71 

8.54 

8.35 
8.14 


26 
21 
16 
II 

5 


4 

9 

13 

17 

19 
21 


Dedina- 
tkmS. 


—  4642 


tf 


76.6 

77.4 
77.6 

77.3 
76.6 

75.3 
73.6 

71.5 
69.1 

66.3 


8 

2 

3 

7 

13 

17 
21 

24 

28 

31 
63.2 

60.0  3^ 

56.7  33 

53.3 
49.9 


46.6 

43.5 
40.6 

38.1 

35.9 

34.2 
33.0 
32.2 
32.1 

32.5 


34 
34 


31 
29 

25 

23 
17 

12 
8 

I 

4 
9 
33.4 

34-^  il 
36.6  '^ 

38.8 
41.3 


22 

25 
27 


27 
36 


44.0 

46.7 
49.3 
51.8  "5 

54.1  '^ 
20 

56.1 

57-6  '5 
58.7  " 


1.458  -1.062 

14'.  194    68".2o 


-o.oi 
+0.4 


+0.06 

•KJ.5 


Mag 


Right 
Ascension. 


h     m 

I  55 


12 


8 

61.15 
61.03 

60.89   '^ 
60.74   ^5 

60.60   '4 

14 

60.46 

60.33 
60.22 

60.14 

60.10 


13 
II 

8 

4 
I 


60.09 
60.13 
60.21 
60.34 
60.51 


4 
8 

13 

17 
22 


25 
28 

30 


60.73 

60.98 

61.26 

61.56 
61.88  3^ 

62.21 

62.53 
62.85 

63.15 
63.42 


32 

32 
30 

27 
25 


22 


63.67 
63.89  ^^ 
64.08  '9 
64.23  '5 

64.34 


II 

8 


64.42 
64.47 
64.48 
64.46 
64.42 

64.34 
64.24 

64.13 


5 

I 

2 

4 
8 

10 

XI 


1.07s 
59*966 


-0.01 
+0.3 
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MdaSobr 
Dite. 


aHydri. 
Mag.  3.0 


Right 
Aiccnaion. 


Jan.   0.3 

10.3 

20.3 

30.2 

Fd).  9.2 

19.2 

Ibr.   I.I 

II. I 

21. 1 

311 

Apr.  1 0.0 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

Jmie  8.9 

18.8 

28.8 

July  8.8 

18.8 
28.7 
Aug.  -j/j 
17.7 
27.7 

Sq)t.  6.6 
16.6 
26.6 

Oct.  6.5 
16.5 

26.5 
lKov.  5.5 

154 

^fcc.    5.4 

15-4 
25.3 
35-3 


Place 


h     m 

I  56 

a 
7.22 

6.84  ^ 

6.44^ 
6.03  -*" 

5.64  ^' 

37 

527 

34 


4.64  ^9 
4.40 


4.23 


24 

17 
II 


4.12 
4.10    ^ 

415    ^ 
4.28  '3 

29 
4.78 

5-13^^ 

7.02 

7-54  I 
8.06  s» 

9.02  * 
9.79  \^ 

10.07 
10.28  " 
10.42    ^^ 

5 
10.47    . 

10.44 

II 

10.33  „ 

IO.I6  '7 
992  '* 

9.62 
9.28  34 

8.91  37 


DecUnar 
ticmS. 


-6158 


It 


70.4 
71.0 
71.0 

70.5 
69.4 


6 
o 

S 
II 

17 


21 

25 


67.7 

65.6 

63.1 
60.2^9 

57.0  J 

53.5 

49.9 
46.2 

42.5 
38.9 


36 
37 
37 
36 

35 


35.4 
32.2 

29.3 
26.7 

24.7 

23.1 
22.1 
21.7 
21.9 
22.6 


32 
29 

26 
20 
16 

10 

4 

2 

7 
14 


18 


24.0 
25.8 
28.1  ^\ 

33.6  '^ 
31 

36.7 

39.7 
42.7 

45-5 
47.9 


30 

30 
28 

24 
21 


50.0 

51.5 
52.5 


15 
10 


2.129      ~i-879 
S'.oBi    59"-49 


-0.0a 
+0.3 


+0.1 1 


60  Casslopeise. 
Mag.  4.1 


Right 
Ascenskm. 


h     m 
I    56 


10.03 

9.51 
8.94 

8.35 

7-77 

7.22 

6.73 
6.31 


52 

57 
59 
58 
55 

49 
42 


6.00  3^ 

5.8X  ^\ 


575 
5.83 
6.04 

6.39 
6.85 

7.43 
8.10 

8.84 

9.64 

10.47 


8 
21 

35 
46 

58 

67 

74 
80 

83 
84 

84 
82 

77 
72 
66 

512 

5.70  5^ 

6.20  5° 

6.61  ^' 

6.92  3' 
21 

10 

I 

II 

22 

31 


I.31 

2.15 

2.97 

3-74 
4.46 


7.13 

7.23 
7.22 

7.11 

6.89 


6.58 
6.18^ 
5.69  ^9 


Declina- 
tion N. 


+  72    o 


// 


62.9 

63.9 
64.4 

64.2 
63.4 

'62.1 
60.4 
58.2 

55.7 
53.0 

50.3 

47-5 

44.9 
42.6 

40.5 

38.8 

37.5 
36.8 

36.5 
36.7 

37.4 
38.6 

40.2 

42.3 
44.7 


10 

5 

2 

8 
13 

17 
22 

25 
27 
27 

28 
26 

23 
21 

n 

13 

7 

3 

2 

7 

12 
16 
21 

24 
27 


30 


47-4 

53.6  3' 
57.0  3*^ 
60.4  3^ 


34 

34 

32 

30 
26 

23 

80.2  '9 
81.5  '3 


63.8 
67.2 
70.4 

73.4 
76.0 


3-239       +3081 
8".90i    38".42 


+0.04        -0.18 
+0.3  +0.5 

IBph  is) 


y  Andromedse  pr. 
Mag.  2.3 


Right 
Ascension. 


h     m 

I  58 


s 


4145 
41.30 

41.12 

40.93 
40.74 

40.56 

40.39 
40.25 

40.16 

40.11 

40.11 
40.17 

40.29 
40.47 
40.71 


15 
18 

19 

19 
18 

17 

14 

9 

5 
o 

6 
12 
18 
24 
29 


41.00 

41.33 
41.69 
42.08  29 
42.48  ^° 


33 
36 


42.88 
43-28 

43-67 
44-04 
44-39 

44.70 
44-98 
45.22 

45.43 
45.59 

45.71 
45.80 

45.84 
45.84 
45.81 

45.74 
45.63 
45.49 


40 

40 

39 
37 
35 
31 

28 

24 
21 

16 

12 

9 
4 
o 

3 

7 

II 
14 


Declina- 
tion N. 


+  41  55 


n 


39.2 

39.4 
39.2 

38.7 
37.8 

36.7 

35.3 

33.7 
32.0 

30.3 


2 
2 

5 

9 
II 

14 
16 

17 

17 
16 


16 


28.7 
27.1 
25-8  '' 
24.8  ^° 
24.0 


23.6 
23.5 

23.9 
24.6 

25.6 

26.9 
28.5 

30.3 
32.3 
34.5 

36.8 

39-2 
41.6 

43.9 
46.1 

48.3 
50.3 
52.1 

53.7 
55.1 

56.1 
56.8 

57.2 


I 

4 

7 
10 

13 

16 
18 
20 
22 

23 

24 

24 

23 
22 

22 

20 
18 
16 

14 
10 

7 
4 


1.344       +0.898 
40*.  520    20".  73 


+0.01 
+0.3 


-0.05 


a  Arietis. 
Mag.  2.2 


Right 
Ascension. 


h 
2 


m 

2 


23.65 
23.54 
23.42 
23.29 

23.14 

23.00 
22.88 

22.78 
22.70 

22.66 

22.67 
22.72 
22.82 
22.98 

23.17 

23.41 
23.69 
23-99 
24.31 
24.65 


II 

12 

13 
15 
14 

12 

10 
8 

4 

I 

5 
10 

16 

19 
24 

28 

30 
32 

34 
35 


34 
33 
32 


25.00 

25.34 
25.67 

^5-99  ,^ 

26.28  ^l 
26 

26.54 
26.78 

26.99 

27.16 

27.30 


24 
21 

17 
14 
II 


27.41 

27.49 
27-54 
27.55 
27.54 

27.49 

27.42 

27.33 


8 

5 

I 

I 
5 

7 
9 


Declina- 
tion N. 


+  23    3 


52.8 

52.5 
52.1 

51.5 
50.8 

49.9 
49X> 

48.1 

47.2 
46.4 

45.7 
45.3 
45.0 
45.0 
45.2 

45.8 
46.6 

47.6 
48.9 

50.4 

52.0 

53-7 
55.5 
57-4 
59.2 

60.9 
62.6 
64.1 

65-5 
66.7 

67.8 
68.7 

69-4 
69.9 
70.3 

70.5 
70.5 
70.3 


3 
4 
6 

7 
9 

9 

9 

9 
8 

7 

4 

3 
o 

2 

6 

8 
o 

3 
5 


7 
8 

9 
8 


7 
5 
4 

2 


9 

7 
5 

4 

2 

o 

2 


1.087      +0.426 
22". 676    39". 78 


+0.01 


-0.02 
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APPAEENT  PLACES  OE  8TAKS,  1915. 

1--0R  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/illiEUtVU. 

StCaaslopelK. 

spend. 

I'za. 

Mean  SuUr 

Mag.  3., 

Ma,.  6.. 

Mag.  5-4 

M«4S 

DM*. 

K»ht       .    DKliiia- 

WaM 

Diclina. 

RJaht 

DiriiBa- 

RiaU 

1«S» 

AKvnuon.        tiuo  N. 

h     m 

tiooN. 

U- N. 

AKOukai. 

UbN. 

h     m                 •      ' 

h     m 

h    n 

2     4     1  +  3435 

2      7 

+  66    7 

2      7 

4-5040 

2     8 

4-  l2( 

Jan.    0.3 

29.82  „ ;  25.3  _ 

48!84 
48.48  3* 

59-^  ,0 

57-««  ,„ 

38.2     , 

3°'''  .. 

6.-6 

10.3 

29.69 ''  1 25.3  ° 

60.8  '° 

57-47  ■' 

38.7 

30-SI  „ 

6..0 

20.3 

29.55  ,*  ;  25.0  3 
29.22  _;    23.7  _^ 

48.08*° 

61.2  * 

57-25  „ 

38.8     ' 

30-40" 

6H 

30.3 

47.66" 

61. 1  ' 

S7-02  '' 

38.4     * 

30.28 

fal 

Feb.    9.2 

47-24  ^ 

6o-4  J 

56-77  :> 

37-7  J 

30.,5;j 

to3| 

19.2 

'9"5  ,^ 

22.7  „ 

46-45   = 

--■: 

s'-s-t ., 

3*-5  „ 

30.01 

59-« 

Mar.    I.I 

28.91  ■■' 

21. 5 

5'-33  ,a 
56-15 

35-0  "3 

29-90" 

594" 

II. I 

28.78  '3 

20.2     •' 

46. 13  3 

55-6 " 

33-3  " 

29.80 

S9-1 

21. 1 

28.69   " 

18.8  '4 

45.89 ; 

53-3  •{ 

56-01  ■* 
55-93   \ 

3-4   ? 

29-73  ' 

s«.» 

3'-i 

28.65   * 

'7-4  '* 

«-»1 

SO'II 

^9-3  „ 

29-69 ; 

s«-«; 

Apr.  10.0 

28.65 

16.1 

4567 

48-2 ,. 

55-91    , 
55-97 

''•3  ,. 

29.69 

*'  ! 

28.70    5 

ISO  " 

45.72    ! 

45-7   » 

'5-4   » 
23-6  "' 

29-73  * 

sw! 

30.0 

28.81  " 
28.97  " 

14.1    ^ 

45.87  "J 

43-3  " 

56-09 

29-82  ' 

60.0 . 

May  10.0 

13-4   ' 

4'°  0 

s'-^'  2 

16 

29.95  "3 

foi' 

19,9 

='•".6 

13.0    4 

3'-  :2 

56-54- 

2o!8  " 
9 

30.12  J^ 

'■'", 

29.9 

">■**  ,0 

12.9 

46.93  „ 

37-5  „ 

56-85    , 
57-21  3' 

19-9    , 
19.3    * 

30.34 

June    8.9 

29.74  '° 

13.2  3 

47-45  'J 
48-03  f 
48-66  '■' 

36-4  " 

30.59 

1S.8 

.30.07  " 

.30.43 ;; 

13.7  ^ 

-35-7   ! 

57-62" 

19.2    • 

30.87 

28.8 

.4.6  ' 

35-4   3 

58-06** 

20.1    '' 

3"-»7 

68.0 ; 

Julv    8.8 

30.803; 

'»■*  il 

35-6  ; 

5«-5-S 

3'-48 

■   ,8,8 

3". '7  ,„ 

17-2     , 

18.8  '^ 

20.6  "• 

49-98 

36-3, 

59-43  * 

21. 1 

31.81 

7'-'. 

28.7 

yn'l 

37-+  ,6 
39-0  „ 

22.5  ;* 

32-13 

73-j; 

Alls.   7.7 

31.9.' 

59-88  *s 

24.2  ■' 

32-«j; 

^^> 

177 

32.25  ^ 

22.6  '° 

j;:^'' 

40.9"' 

60.31*3 

26.2"° 

32-73 !! 

33-01  " 

27.7 

32.58" 

24.6  ■; 

43.2    3 

60.71*° 

28.4  " 

7>-»" 

=9 

54 

»5 

37 

a4 

as 

' 

Sept.  6.6 

32.87    s 

26.6 

53-05 

45.7    a 

61.08 

30.8 

33-26 

79-J, 

16.6 

28.7  " 

53-54" 

61.4.  33 

33-3  "3 

33-49  '3 

8o.j' 

26.6 

33.,36  '■! 

307  " 

53-96*! 

51.53° 

61.70*9 

35-9  'l 

33-69  "° 

81.1 

Oct.    6.5 

33. .56  '°^ 

33.72  ;^ 

•"■'■  ,. 

54.3.  3J 
54-59  ■; 

.54.7 

61.95  "3 

I'-i 

33-86 

81.7 

16.5 

34.6;; 

57.93; 

62.15  " 
62.30 

33-99  ;3 

82.0 

26.5 

33.84 

3'-3   , 

5480 

61.1 

43-7 

34-IO  „ 

82.1 

Nov.   5.5 

33.93  ' 

37.9   ' 

54  92 

<'*^  'L 

62.41  " 

46..  -* 

34-18  ' 

82.J 

'5.4 

33.9« 

39  3  " 

54-97   ^ 

67.2  3° 
70.0  '^ 

62.46    5 

*'■*?, 

34-22   * 

82.0 

„      '5* 

3399 

40.5  " 

5493   ■* 

62.47    ' 

-:: 

34-24  ; 

81.7 

Dec.    5.4 

33.97    J 

41.5   ° 

»■«' :; 

72.5;= 

62.43    * 

34-33  ^ 

8.-3 

15.4 

33-92 

42.2 

5463  - 

54.37  ^ 

7.t-7  „ 

62.34 

53-8  „ 

34-19  5 
34-13   . 
34-05 

60.S 

25.3 

33:84  ,• 

42.7    ! 

76.4 

62.21  '3 

55-0  ' 

80.3 

35.3 

33.73 

42.9    ' 

54.04  3i 

77.7J3 

62.04  '' 

55-7   ' 

79-7 

Seca.Tanfl 

1.J15      tcGiw 

2. All 

*i.i6ti 

i.S78       +l.aa» 

1.011      «.M« 

Mean  Place 

i8'.84i      8".76 

47'-6ii     36", id 

56'.6o8     i7".6o 

.9--SS*   »■■■' 

D'ja.D.a 

+0.01         -0.04 

*0.O3         -0.13 

+o.oa        -0.07 

o.«       •<-« 

D«d,D.J 

+0.3 

«-S 

+0-3 

+0.5 

+0.3 

*«-S 

«J 

^<^S 

APPARENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


McanSokr 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.   9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31.1 

Apr.  lo.o 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July   8.8 

18.8 

28.7 

Aug.  'J.^ 

17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.  5.5 

15.4 

^     25.4 
Dec.   5.4 

154 

25.3 

t_    35-3 


:^.Tand 
Place 


/I  Fomacis. 
Mag.  5.2 


Right 
Ascension. 


b     m 
2      9 

8 
10.99 
10.84 
10.68 
10.51 

10.33 


10.16 

10.01 

9.87 

9.76 

9.69 

9.66 
9.67 

9.73 
9.84 

10.00 


15 
16 

18 
17 


0.20 

0.73 
1.04  3' 
1.36  3^ 

34 
1.70 

2.04^ 

2.37  ^^ 
2.69  3* 

2.99^® 
27 

3.26 

3.50  ^^ 

3.71  " 
3.88  '7 

4.01  '3 


4.09 
4.14 
4.16 

4.13 
4.07 

3.99 
3.88 

3-74 


8 

5 

2 

3 
6 

8 

II 
14 


Declina- 
tion S. 


X5 
14 
II 

7 
3 

I 

6 

II 

16 

20 


-31    6 


n 


84.8 

85.8 

86.4 

86.6 
86.4 

85.8 
84.8 

83.4 
81.7 

79.7 

77.4 
74.8 
72.1 
69.2 
66.3 

633 
60.4 

57.6 

55.0 

52.7 

507 
49.1 

47.9 
47.2 

47.0 

47.2 

47.9 
49.1 

50.6 
52.4 

54.4 
56.6 

58.9 
61. 1 

63.1 

65.0 
66.6 
67.9 


10 
6 

2 
2 
6 

10 
14 

17 
20 

23 

26 
27 
29 
29 

30 

29 
28 
26 

23 
20 

16 

12 

7 

2 

2 

■ 

7 
12 

18 
20 

22 

23 
22 

20 
19 

16 
13 


1. 168      -0.604 
9*.63i    8o".88 


-o.oi        +0.03 
+0.3  +0.5 

33281**— 191 5 20 


Y  Tiiangnli. 
Mag.  4.1 


Right 
Ascension. 


h     m 
2    12. 


12 


S 

6.41 

6.29 

5-99 
5.82  'I 


5.66 

5.51 
5.38 

5.29 
5.23 

5.23 
5.27 
5.37 
5.52 
5.72 


16 

IS 

13 

9 
6 

o 

4 
10 

15 
20 

25 


5-97  ,^ 
6.26  ^9 

6.59  ^^ 
6.94 

7.30 

7.67 
8.04 
8.40 
8.74 
9.07 

9-37 

9.63 

9.87 
20.07 
20.24 

20.37 
20.46 
20.52 
20.55 

20.54 

20.50 
20.42 
20.31 


35 
36 
37 

37 
36 
34 
33 
30 

26 

24 
20 

17 
13 

9 
6 

3 
I 

4 

8 
II 


Declina- 
tion N. 


+  3327 


// 


32.9 

32.9 

32.7 
32.2 

31.5 

30.5 
29.4 

28.2 

26.9 

25.6 

24.4 

233 
22.4 

21.8 

21.4 

21.3 
21.6 
22.2 
23.0 
24.1 


o 

2 

5 

7 
10 

II 
12 

13 

13 
12 

II 

9 
6 

4 

I 

3 
6 

8 

II 

14 


16 


25.5 
27.1 
28.8  '7 

30.7  '^ 
32.6 


34-6 
36.5 

38.5 
40.4 

42.2 

43.8 

45.3 
46.6 

47.8 
48.7 

49-4 
49.9 
50.1 


19 
20 

19 
20 

19 
18 

16 

15 

13 
12 

9 
7 

5 
2 


1. 199       +0.661 
i5'-373     i6".74 


+0.01         -0.04 
+0.3  +0.5 

fEph  isl 


67  Ceti. 

Mag.  5.7 


Right 
Ascension. 


h      m 
2    12 


4571 
45.61 

45.49 
45.36 

45.23 

45.10 

44.97 
44.87 

44.79 
44.74 

44.72 
44.75 
44.83 
44.95 
45." 


10 
12 

13 
13 
13 

13 
10 

8 

5 

2 

3 
8 

12 

16 

20 


24 


45.31 
45.55  ^. 

46.11^9 

46.41  ^^ 
32 

46.73 
47.04 

47.35 

47.64 
47.92 


48.17 

48.39 

48.59 
48.76 

48.89 

48.99 
49.07 
49.11 
49.12 
49.11 

49.06 
49.00 
48.91 


31 

31 
29 

28 
25 


22 
20 

17 

13 
10 

8 

4 

I 

I 
5 

6 
9 


Declina- 
tion S. 


-648 


tt 


44.9 

45.7 
46.4 

46.9 
47.2 

47-4 

47.3 

46.9 
46.4 

45.6 

44.5 
43.2 

41.7 
40.1 

38.2 

36.2 

34.1 

31.9 
29.8 

27.7 

25.8 
24.0 
22.5 
21.2 
20.2 

19.5 
19.2 

19.2 

19.4 

20.0 

20.8 
21.7 
22.8 

23.9 
251 

26.2 
27.2 
28.2 


8 

7 
5 

3 

2 

I 
4 

5 
8 

II 

13 

15 
16 

19 
20 

21 
22 
21 
21 

19 

18 

15 

13 
10 

7 

3 
o 

2 

6 

8 

9 
II 

II 

12 

II 

10 
10 


1.007       -0.119 
44".552    48".36 


0.00 
+0.3 


+0.01 
+05 


^Eiidani. 
Mag.  3.8 


Right 
Ascension. 


h 
2 


m 
13 


30.10 
29.84 
29.56 
29.27 
28.99 


26 
28 

29 
28 

28 


26 


28.71 

^^•45  ,, 
28.22  ^3 

28.03  '^ 
27.89 


27.80 

27.77 
27.80 

27.90 

28.06 


14 
9 


3 

3 
10 

16 

22 


28 


28.28 
28.56 
28.89  3^ 
29.25  3 

29.65  ^ 
42 

30.07 

30.49 
30.91 

31.31 
31.70 

32.04 

32.35 
32.61 

32.81 

32.96 

33.04 

33.07 

33.04 
32.96 

32.83 

32.65 

32.44 
32.19 


42 
42 
40 

39 
34 

31 
26 

20 

15 
8 

3 

3 
8 

13 
18 

21 

25 


Declina- 
tion S. 


-5153 


tt 


87.7 
88.7 

89.2 

89.1 

88.4 


10 

5 

I 

7 
II 


16 
21 


87.3 

85.7 
83.6 

81. I  ^\ 
78.3  ^' 


75.2 
71.9 
68.4 
64.9 
61.4 


31 

ZZ 
35 
35 
35 
35 


57.9  „ 
54.6  23 

51.6  3° 

48.9  '^ 
46.6 


44.7 

43.3 

42.5 

42.3 
42.6 


23 
19 

14 
8 

2 

3 
9 


14 


43.5 
51-7 


54.5 

57.5 
60.4 

63.2 
65.7 

67.9 
69.7 

71. 1 


28 

30 
29 

28 

25 
22 

18 
14 


I. 621      -1.275 
28'. 273     79".3o 


-0.0a 


+0.07 
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APPARENT  PLACES  OE  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31. 1 

Apr.  1 0.0 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June   8.9 

18.9 

28.8 

July    8.8 


Aug. 


18.8 
28.7 

7-7 
17.7 

27.7 


Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

154 

25-4 
Dec.    5.4 

15.4 
253 
35.3 

Sec«,Tan<5 
Mean  Place 


jy^  a  Dm  a 
T>^d,  D«<5 


OCcti. 

(Mira.) 

Var.  1.7-9.6 


Right 
Ascension. 


Declina- 
tions. 


h 

2 


m 
15 


-     321 


s 

»r 

4.24 

T/^ 

42.1 

fi 

4.14 

10 
T  T 

42.9 

0 
6 

4.03 

43.5 

6 

3.90 

'3 

44.1 

3.77 

13 
13 

44.5 

4 

2 

3.64 

T  ^ 

44.7 

^\ 

3.52 

12 

T  T 

44.7 

0 

3.41 

X  1 

8 

5 

I 

44.5 

3.33 

44.1 

4 

6 

8 

3.28 

43.5 

3.27 

42.7 

3.30 

3 

41.6 

It 

3-37 

7 

40.3 

13 

3.49 
3.65 

12 
16 

38.8 
37.2 

^5 
16 

20 

19 

3.85 

35.3 

4.09 

24 

33.4 

19 

20 

70 

4.35 

31.4 

4.64 

29 

29.3 

21 

4-95 

31 

273 

20 

31 

19 

526 

25.4 

0 

5.58 

3'-* 

23.6 

18 

5.89 

31 

22.0 

16 

6.18 

29 

20.7 

13 

6.46 

28 

19.6 

II 

25 

8 

6.71 

18.8 

6.94 

23 

18.3 

5 

713 

19 

18.1 

2 

730 

17 

18.2 

I 

7.44 

^4 

18.6 

4 

TI 

5 

7.55 

I9.I 

8 

7.62 

7 

19.9 

7.67 

S 

20.8 

9 

7.69 

2 

21.7 

Q 

7.68 

I 

22.8 

11 

4 

10 

7.64 

23.8 

7.57 

7 

24.7 

9 

7.49 

0 

25.6 

9 

1 .002       -0.059 
3*.092    46". 70 


0.00 


0.00 
+0.6 


K  Fomacls. 
Mag.  5.4 


Rifht 
Asccxukm. 


h     m 
2    18 

s 

40.48 

40.35 
40.21 

40.06 
39.90 

39.74 
39.59 
39.46 
39.36 
39.28 

39.25 
39.26 

39.32 

39.42 

39.57 

39-77 
40.00 

40.27 

40.56 

40.87 

41.20 
41.52 

41.85 
42.16 

42.45 

42.72 
42.96 
43.16 

43.33 
43-47 

43-57 
4364 
4367 
43.67 
43.64 

43.57 
43.48 
43-37 


3 
4 

5 
6 


5 

3 
o 

8 


10 
20 


23 

27 

29 
31 

32 
II 
31 
29 
27 

24 
20 

17 
14 
10 

7 

3 
o 

3 
7 

9 
II 


Declina- 
tions. 


—  24  II 


69.8 
70.8 

71.5 
71.9 

71.9 


10 

7 
4 
o 

3 


7 
10 

14 


71.6 
70.9 
69.9 
68.5 
66.8  '7 
19 

62.7  " 
60.3'^ 

57.8  ^5 

55.1  '' 


52.4 
49.6 

47.0 

44.5 
42.2 

40.1 

38.4 

37.1 
36.1 

35.6 

35.6 
36.0 
36.8 

37.9 
39.4 

41. 1 
43.0 
45-0 
47.0 
48.9 

507 
52.2 

53-5 


27 

28 
26 

25 

23 
21 

17 

13 
10 

S 
o 

4 
8 

II 

15 
17 

19 
20 

20 

19 
18 

IS 
13 


1 .096      -0.449 
39'. 156    68".ii 


-o.oi         +0.02 
+0.3  +0.6 


dHydxi. 
Mag.  4.3 


Rifht 
Asccnakm. 


h     m 
2    20 

6!82 
6.28  54 

5.13  ^ 

4.00 
3-48  2 

302   "*" 

2.62   ^ 

2.20  ^^ 

23 

2.06 

1.93 
1.89 

1.96 

2.13 

2.40 
2.77 
3.22 

3.74 
4.32 

4.94 
5.58 
6.23 
6.87 

7.47 

8.02 

8.51 
8.91 

9.22 
9.43 

9-53 
9-52 
9.40 
9.18 
8.87 


13 

4 

7 

17 

27 

37 

45 

52 

58 
62 

64 
65 
64 
60 

55 

49 
40 

31 
21 

10 


12 
22 

31 
39 


8.48 
8.01  47 

7-50  5' 


Dedina- 
tiooS. 


—  69     2 


55.8 
56.6 

56.9 
56.6 

55.7 

54.2 
52.2 

49.7 
46.9 

43.7 


8 

3 

3 

9 

15 

20 

25 
28 

32 
34 


36.6  37 

32.9  ^^ 
29.1  3 

''■^  s 

21.9 

18.5  3^ 

^5.5^^ 

12.8^7 
10.6  " 


8.9 
7.8 

7.3 

7.3 
8.0 

9.2 

II.O 


17 

II 

5 
o 

7 

12 

18 
23 


13.3 
16.0^7 

29 


18.9 

22.1 

25.3 
28.5 

31.4 
34.1 

36.4 
38.2 

39.4 


32 

32 
32 
29 
27 

23 

18 
12 


2.796      -2 .61 1 
i3'.90o    45".34 


-0.04 
+0.3 


■^0.14 
+0.6 


f  CMiiope 

Mag.  4- 


Right 
Ascensioa. 


h     m 
2    22 


s 
4.22 

3.86 

3.45 
3.01 

2.57 


36 
41 
44 
44 
44 


2.13 
1.72^' 

1.37^5 
1.08^9 

0.89  '9 

9 
0.80 

0.81     ' 

0.94 

1. 17 

I-5I 


1.94 

2.45 
3.04 
3.67 
4.34 

5.03 

5.72 
6.41 

7.07 
7.69 

8.28 
8.81 

9.27 
9.67 

10.00 

10.25 
10.42 
10.50 
10.50 
10.41 

10.24 

10.00 

9.67 


13 
23 

34 
43 

51 
59 
63 
67 
69 

69 

69 
66 

62 
50 

53 
46 
40 

25 

17 
8 

o 

9 
17 

24 

IZ 


2.562 

2*.  701 


+0.04 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

Apr.  10. 1 
20.0 
30.0 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

Jiily   8.8 

18.8 
28.8 

*««•  77 

177 
27.7 

Sept.  6.6 
16.6 
26.6 

On  6.6 
16.5 

^  26.5 
^^'  5-5 
15.5 
^  25.4 
^  5.4 

15.4 
35.3 


S^  Ccti. 
Mag.  4.3 


Right 


h     m 
2    23 

8 

39-39 
3930 

39.19  „ 
38.93 


XI 


13 
13 


:|k<.i^a 


38.80 
38.67 

38.56 
38.48 
38.42 

38.40 

38.43 
38.50 
38.62 

38.78 

38.98 
39.22 

39.49 

39.79 
40.10 

40.42 
40.74 
41.05 


13 

zi 

8 

6 


3 
7 

13 

z6 

20 

24 
27 
30 
31 
32 

32 
31 
30 


24 
31 

z8 


41.90 
42.14 

42.35 

42.53 ,. 

42.68  '5 

12 

9 
6 

4 

o 

3 

5 
8 


42.80 
42.89 

42.95 
42.99 

42.99 

42.96 
42.91 

42.83 


Dedina- 
tion  N. 


+    84 


// 


55.2 
54.6 
54.0 

53.5 
53.0 

52.5 
52.1 
51.8 
51.7 
51.7 

51.8 
52.2 
52.8 
53.6 
54.7 

55.9 

57.3 

58.9 
60.6 

62.3 

64.1 
65.8 

67.5 
69.0 

70.3 

71.5 
72.5 
73.2 

73.7 
74.0 

74.1 
74.1 
73.8 

73.5 
73.1 

72.6 
72.0 

71.4 


6 
6 

5 
5 
5 

4 

3 

z 

o 
z 

4 
6 
8 

I 


o 

7 
5 

3 

z 

o 

3 
3 
4 

5 

6 
6 


(fCeti. 

Mag.  4.8 


Right 
Ascension. 


h     m 
2    28 


1. 010       .HO.Z43 
3S*.944    46".74 


0.00 
40.3 


-o.oz 
.fo.6 


s 

4.72 

4.62 

4.49 
4.35 

4.20 
4.06 

3.92 
3.79 
3.69 

3.62 

3.58 

3-59 
364 
3-74 
3.89 

4.07 
430 
4.55 
4.83 
5.14 

5.45 

5.77 
6.08 

6.38 
6.67 

6.93 
7.17 

7.38 
7.56 
7.70 

7.82 
7.90 

7.95 
7.97 
7.95 

7.91 

7.84 
7.75 


10 

13 
14 
IS 
14 

14 

13 
zo 

7 
4 

I 

S 
xo 

15 
18 

23 

25 
28 

31 
31 

32 
31 

30 

29 
26 

24 
21 

18 
14 

Z2 

8 

5 

3 

3 


7 
9 


Declina- 
tions. 


-1536 


// 


60.1 
61. 1 
61.9 
62.4 
62.7 

62.6 
62.3 
61.6 
60.7 

59.5 

58.0 

56.3 

54.4 
52.2 

49.9 

47.6 

45.1 
42.7 

40.4 
38.1 

36.1 

34-3 
32.9 
317 
30.9 

30.6 

30.6 
31.0 

31.7 
32.7 

34.0 
35.5 
37.1 
38.7 
40.3 

41.9 

43.3 
44.4 


zo 
8 

5 

3 

z 

3 

7 

9 
12 

IS 

17 

19 
22 

23 
23 

25 

24 

23 

23 
20 

18 
14 

13 

8 
3 

o 

4 

7 
o 


86  H.  Casslopelae. 

Mag.  5.3 


Right 
Ascension. 


h     m 
2    29 


Z.038 
3'.433 


-0.279 
6z".26 


0.00        +0.01 
+0.3  +0.6 

fEph  15] 


48 


57.31 
56.83 
56.28  55 

55.69  f^ 
55.08  ^^ 


54.48 
5392 
53.43 
53.03 
52.74 

52.58 
52.56 
52.68 

52.93 
5332 

5384 

5446 

55-17 

55-95 
56.78 

57.64 
58.51 
59.38 
60.22 
61.03 

61.78 

62.47 
63.08 

63.61 

64.04 

64.37 

64.59 
64.71 

64.71 
64-59 

64.36 
64.02 
63.60 


Declina^ 
tion  N. 


+  72  26 


ft 


60 

S6 

49 
40 

29 
16 


12  ! 
2S 

39 

S2 

62 

71 
78 
83 

86 

87 
87 
84 
81 

7S 

69 
61 

S3 
43 
33 

22 

12 

o 

12 

23 

34 
42 


76.3  'I 

77.4  I 

77.1  I 

76.2 

74.8  '* 

72.9  II 
70.7 " 

68.2  *s 

20 

65.6 
62.9 
60.2 

57-6 
55.3 


53-3 

51.7 

50.5 
49.8 

49-5 

49.7 

50.4 
51.6 

53.2 
55.1 

57.5 
60.1 

63.0 

66.1  ^' 

69.3  ^' 


27 

27 
26 

23 
20 

x6 
12 

7 

3 

2 

7 
12 

16 

19 
24 

26 
29 


72.6 
75.9 


33 

33 
79.2  ^^ 

82.3  II 

89.8  " 
91.5  '7 


3.317  +3.162 

5S'-347    5o"-86 


vCcti. 

Mag.  5.0 


+0.05 
+0.3 


-0.17 
•V0.6 


Right 
Ascension. 


h     m 
2    31 


25-87 
25.78 
25.68 

25-55 
2542 

25.28 

25.15 

25.04 

24.95 
24.89 

24.86 
24.88 

24-94 

25-05 
25.20 


9 
10 

13 
13 
14 

13 
zz 

9 
6 


2 

6 

zz 

15 
19 


24 
26 


2539 
25.63 

^589  ,^ 
26.18^9 

26.48  3^ 


26.79 
27.11 
27.42 

2773 
28.01 

28.28 
28.52 
28.73 
28.92 
29.07 

29.20 

29.30 

2937 
29.41 

29.41 

29.39 

29.34 
29.27 


31 

3^^ 

31 

31 
28 

27 
24 

2Z 

19 
IS 
13 

ZO 

7 
4 
o 

2 

5 
7 


Declina- 
tion N. 


+     513 


// 


30.4 
29.7 

29.1 

28.6 

28.1 

27.7 

27.4 
27.2 

27.2 
27.3 

27.6 
28.2 
28.9 
29.9 

31. 1 

32.4 
34.0 

35.6 

37-4 
39-2 

40.9 
42.6 

44.3 
45.8 
47-0 

48.1 
48.9 

49-5 

49.9 
50.0 

49-9 
49.6 

49.2 

48.7 
48.1 

47.4 
46.8 

46.1 


7 
6 

5 
5 
4 

3 

2 

o 

z 

3 

6 

7 
zo 

12 
13 

16 
16 
18 
18 

17 

17 

17 

15 
Z2 

IZ 

8 
6 

4 
1 

I 

3 

4 

5 
6 

7 

6 

7 


Z.004       +0.091 
24". 676    22  ".74 


0.00 


-o.ot 
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APPARENT  PLAGES  OE  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31. 1 

Apr.  1 0.1 
20.0 
300 

May  1 0.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  J.J 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

25.4 
Dec.    5.4 

15.4 
253 
35-3 


Sec  «,  Tan 
Mean  Place 


d 


/<  Hydri. 

Mag.  5.3 


Right 
Ascension. 


h      xn 

2  33 

^^'^^  1x6 
30.75 


29.52 
28.26 


123 
126 

27.02  "^ 
121 

25.81 

24.67  "4 

23.64  ^^3 
22.73 

21.97 


91 
76 

60 


21.37 
20.94 

20.71 

20.68 

20.84 


43 

23 

3 
16 

35 


21.19 

21.73 

22.43 
23.29 

24.27 


54 
70 
86 

98 
108 

26.49  "4 
27.66  "7 
28.83  "^ 
29.95 


30.99 
31.92 
32.70 

33.30 

33.69 

33.88 
33.84 

33.57 
33-IO 

32.42 

31.57 

30.57 
29.46 


112 
X04 

93 
78 
60 

39 
19 

4 

27 

47 
68 

85 

100 
III 


5.475 
26*. 416 


-0.09 


Declina- 
tion S. 


-7928 


ff 


59.8 
60.7 
61.0 
60.6 

59.7 


9 
3 
4 
9 
15 


20 


58.2 
56.2 

53.8  '^ 

50.9  '^ 
47-7 


44.3 
40.7 

37.0 

33-2 

295 


32 
34 

36 
37 
38 
37 


35 
26.0 

22.7  ^^ 
30 


9.7 
7.1 
4.9 

3.2 
2.1 

1.6 

1.7 
2.4 


26 
22 

17 

II 

5 

I 

7 
X3 


18 


3.7 

7.8*3 

20.5  "7 

23.6  3' 

32 

26.8 
30.0  ^^ 

33.3  ^^ 
36.3  ^° 


390 

41.3 
43.1 
44.4 


27 
23 

18 
13 


-5.^83 
4Q^.47 

+0.28 
"♦■0.6 


y  Arietis. 
Mag.  5.4 


RiRht 
Ascension. 


h     m 

2  33 


8 
60.39 

60.30 

60.18 

60.05 

59.90 

59.75 
59.61 

59.49 
59.39 
59.32 

59.30 
59.32 
59.38 
59.50 
59.67 

59.88 
60.13 
60.41 
60.72 
61.04 


9 
12 

13 
15 

15 

14 

12 
10 

7 

2 

2 

6 

12 

17 
21 

25 
28 

31 
32 
34 


Declina- 
tion N. 


d  Ceti. 
Mag.  4.0 


+  21  35 


/' 


34 


61.38 
61.72 
62.05  ^^ 
62.37  2* 

62.68  ^l 

28 

62.96 
63.22 
63.46 
63.66 
63.84 


63.98 
64.09 
64.17 
64.22 
64.24 

64.22 
64.17 
64.10 


26 

24 
20 

18 
14 


II 
8 

5 

2 


5 
7 


52.6 

52.4 
52.1 
51.6 

5I-I 

50.4 

49.7 

48.9 
48.2 

47.5 

46.9 

46.5 
46.3 
46.3 
46.5 

46.9 
47.6 
48.6 

49.7 
51.0 

52.5 
54.0 
55.6 

57.2 
58.8 

60.4 
61.8 
63.1 

64.3 
65.3 

66.2 
67.0 
67.6 
68.0 
68.3 

68.5 
68.5 
68.4 


3 
5 
5 
7 

7 
8 

7 

7 
6 

4 

2 

o 

a 


8 
6 

4 

3 

2 

o 

z 


1.076      +0.396 
50'.  203    39".96 


+0.01 


-0.02 
+0.6 


Right 
Ascension. 


h 

2 


m 

35 


8.69 
8.61 
8.50 

8.37 
8.24 

8.10 

7.97 
7.85 
7.75 
7.69 

7.66 
7.67 

7.73 
7.83 
7.97 


8.16 

8.39 
8.64 

8.92 

9.22 


8 
II 

13 
13 
14 

13 
12 

10 

6 

3 

I 

6 

10 

14 
X9 


23 

25 
28 

30 
31 

9.85  l\ 
0.16  3^ 

o  S  '« 
^•7^  26 

1. 00 

1.24 

1.46 

1.65 

1.81 

1-93 
2.03 

2.10 

2.14 

2.15 

2.13 
2.08 

2.00 


24 
22 

19 

x6 

12 
ZO 

7 

4 

z 

a 

5 
8 


Declina- 
tions. 


—    O     I 


ft 


69.0 
69.7 
70.4 
71.0 

71.5 

71.8 
71.9 
71.9 
71.7 

71.3 

70.7 
69.8 

68.8 

67.5 
66.0 

64.4 
62.6 
60.8 

58.9 
57.0 

55.1 

53.3 

51.7 

50.3 
49.2 

48.3 
47.7 
47.3 
47.3 
47.5 

47.8 
48.4 
49.2 
50.0 

50.9 

51.8 

52.7 
53-5 


7 

7 
6 

5 
3 

z 
o 
a 

4 
6 

9 
10 

3 

5 
6 

8 
8 

9 
9 
9 

8 
6 

4 

X 

9 

6 

4 
o 

a 

3 

6 
8 
8 

9 
9 

9 
8 


«  Hydri. 
Mag.  4.3 


RiRht 


1. 000       -0.0OZ 
7».46z    7S",oz 


0.00 

+0.3 


0.00 
-i«.6 


h     m 

2  38 

8 
9.67 

9.15^^ 

8.60  55 

8.02  5 

7.44^ 
57 

6.87 

5.85^ 

5.05  ^^ 
27 

4.78 
4-59 
4.51 
4.53 
4-65 


19 
8 

a 

za 


aa 


4.87 
5.19 

5.59 
6.07 
6.62  55 
59 
7.21 


32 
48 


7.83 

8.47 
9.10 


6a 

64 

63 
6z 


9.71 

57 

20.28 
20.78  5^ 


21.21 


43 


21.56^5 

21.81  *5 
X5 
21.96 

22.00   ^ 

21.93  ,1 
21.76 '7 

21.49*7 

35 

21.14 

20.71  ^ 


Dfdin*- 
tiooS. 


-683 


/> 


20.22 


49 


61. 1 

62.2' 

62.7 

62.7 

62.0 

60.8 

59.1 
56.9 
54.2 
51-2 

47.9 
44.4 
407 
37.0 

33.3 
29.7 

26.2 

23.1 
20.3 

17-9 

16.0 
14.6 

13.8 
13.6 
14.1 

15.2 
16.8 
18.9 

21.5 
24.4 

27.5 
30.8 

34.0 

37-1 
40.0 

42.5 

44.5 
46.G 


a.744      -a.s 
Z6-.634    51  ".6< 


-0.04 
+0.3 


+0.1, 
+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Penei. 

;^  Ccti  seq. 

?r  Ccti. 

AiCeti. 

aicutSoUr 

Mag.  4.2 

Mag.  3.7 

Mag.  4.4 

Mag.  4-4 

"Dmtc. 

Right 

Declina- 

Right 

Declina* 

Right 

Dedina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tionN. 

tiooS. 

tion  N. 

h     m 

0       / 

h     m 

•       / 

h     m 

0             # 

h     m 

•      / 

2  38 

+4852 

2    38 

+     2  52 

2    40 

—  14  12 

2    40 

+  945 

It 

Jan.     0.3 

^+'55  ,6 
24-39  ,„ 

30.8 

s 

5491  „ 

48.4  , 

590    ,, 

633  „ 

s 
21.91 

30.6 
30.0  ° 

10.3 

31-5  ; 

54-82  9 

47.7  I 
471  J 
46.5  \ 

5.80   - 

64-4  " 
65.2  \ 

65.8  \ 

21.82    9 

20.3 

24.20  '9 

31-9  * 

54.71 " 

5-^^  ! 

21.72  ° 

295  \ 

30.3 

=3-98  " 

31-8  \ 

54-59  " 

5.54     t 

21.60" 

29.0  5 

Fdt>.    9.2 

23-75  ,, 

313  1 

54-45  \\ 

46.0   s 

5.39     5, 

66.1    3 

21.46  '^ 

28.5  s 

24 

8 

14 

4 

15 

0 

14 

5 

19.2 

23-51 

30-5  „ 

54-31 

45.6 

5.24  „ 

66.1 

0^ 

21.32 

T  ^ 

28.0 

Mar.    1.2 

22 

293 ,, 

54.18    3 

45-4  ' 

509  5 

65.9  \ 

21.10    -^ 

27.6      ^ 

II. I 

23.09  ,6 
22.93  „ 

27-9  „ 

54-06  " 

45.3    \ 

4.96  3 

65.4  ^ 

^^•^    I 

27.2       * 

21. 1 

26.2  '7 

24-4  ^* 

19 

53.96  " 

45.4   , 

4.85  " 

4-77    * 

4 

645   ' 

20.97    , 

27.0      \ 

311 

22.82  " 

5 

53.89    \ 

45-6   » 

63.4  " 

13 

20.90    ' 

26.9       ^ 

X 

;    Apr.  10. 1 

22.77        , 

"•5  x8 
20.7    „ 

17-3  „ 

53-86 

46.1 

46.7 ; 

4-73 . 

62.1 

20.87 

27.0 

20.0 

1-14 

22.78       \ 

22.86    * 

53.87   ; 
53-93  ,„ 

4.73  ° 

58-6  'J 

20.88  ' 
20.94  ,„ 

27.2  ^ 

30.0 

47.6  9 

4-77  „ 

27.7  , 

ICay  lo.o 

23.00  '"^ 

54-°3   ! 

48.7 

4.86  9 

56.6 »° 

21.04'° 

28.4  7 

20.0 

2  T 

23-21  „ 

16.0  '3 

54- '7   * 

50.0  '3 

T  9 

4-99  ,: 

54.4 " 

T  P 

21.19 

29.3 

27 

10 

19 

14 

17 

»3 

19 

II 

29.9 

23.48 

15.0 

5436  „ 

5''-4  „ 

5-16 

52.1  ,, 

^'•38,, 

30.4  „ 

June   8.9 

23.81  33 

14.3       ^ 

5458  "^ 

53-' 

5-38  " 

49-7   1 

21.61  ^\ 

31.7  '3 

18.9 

24-'8f 

13.9      \ 

54-83  'X 

55-"    ! 

54-8   7 

5-^3  !S 

47-3   t 

^'•^7  'J 

33-1    4 

28.8 

24-58  ^ 

14.0 

56-6   « 

5-9°!! 

45-0  '3 

22.16^9 

34-6  '5 

July    8.8 

25.01    ^^ 

14.3       ^ 

55-41  ^° 

58-4  •? 

6.20  3« 

42.8  " 

22.46  ^"^ 

36.3  '' 

- 

44 

7 

31 

18 

31 

2t 

32 

17 

18.8 

25.45  ^. 

15.0  ^^ 

5572  „ 

60.2 

6.51 

40.7     a 

22.78 

38.0 

28.8 

25.90  ^5 

16.1  " 

56.04  3; 

^'•9;^ 

6.82  31 

38.9    ' 

23.10^ 

39-6  'J 

Aug.    7-7 

26.35  ^ 

19.0 

56.35  ^' 

^3-5   ' 

7.13  3; 

37-4 

23.42  ^^ 

41.2    ^ 

17.7 

26.79  ^ 

5665  f° 

^4-9  \\ 

7-44  f' 

36.2  " 

23.73 :' 

42-7    5 

117,7 

27.20  "^^ 

2°-9  '^ 

56-94  '' 

66.1  " 

7-73  ^\ 

35.4 

24.02  ^9 

44-0 '3 

39 

20 

27 

10 

26 

5 

27 

12 

Sept.  6.7 

27.59    . 

27.95  ^; 

22.9 

57-21 

67.1 

7-99  „ 

34-9    , 

24.29 

45-2  _ 

16.6 

^5-^  Z 

57-45    t 

67.8    \ 

8-24  ^f 

34-8 

24.54  ,f 

46.2  ^^ 

26.6 

28.27  ^^ 
28.55  ^; 

27-4  i 

57.67  " 

68.3    s 

«-46    ! 

35-1    3 

2477  ^x 

47.0  \ 

Oct.     6.6 

29-8   ^ 

57-86   9 
58.02  '<* 

68.5    * 

8.65    9 

35-8  I 

20 
24.97  ^° 

47.5  f 

16.5 

28.79  '^ 

32.2    ■* 

68.5    ° 

8.80  '5 

36.8  '" 

25.14'^ 

47.9  ^ 

20 

23 

14 

3 

13 

12 

14 

I 

26.5 

28.99  ,^ 

34-5  „ 

58.16 

68.2 

8.93    „ 

38.0 

25.28 

48.0 

Nov.   5.5 

29.14  J 

36.8  '3 

58.26  '° 
58.34   * 

67.8   \ 
67.2    J 
66.6   \ 
65.8   ° 

0.02     9 

2:2  - 

25.39  0 
25.47  \ 

48.0  ^ 

15.5 

29.25 ' 

390  " 

9.09               7 

47.9  , 

25.4 

29.30  ^ 

20 

42-8  ^ 

58.38   ^ 

9.12                -^ 

25.52  5 

47.6  \ 

Dec    5.4 

29.31 ' 

58.39    ' 

9.12               \ 

44.2  ■<* 

25.54  * 

47.2  -* 

4 

10 

2 

8 

3               151 

I 

4 

15.4 

29.27 

44.4,, 

58.37   , 

64.2    ; 

9.09     . 
9.03     ° 

45-7 ,, 

25.53  . 

46.8 

\             25.4 

29.18  ^ 

45.7   ^f 

58-33   t 

47-1    t 

25.49 ;: 

46.3    ^ 
45.7    ^ 

I             35.3 

29.05  ^-^ 

46.6    9 

58.26    7 

63.5    ^ 

8.94     ^ 

48.3  " 

25.42  ^ 

\    Secd.Tand 

1.520       +I.I4S 

1. 001       +0.050 

1.032      -0.253 

1.015   +0.172 

A    HcanPlace 

23VI93     ii".o5 

53".664    41  ".43 

4V56I    65".i8 

20*.674    2 1  ".47 

Via,D«a 

4O.02            -0.06 

0.00          0.00 

0.00        +0.01 

1       0,00        -^««v 

M,D«5 

■K>.3 

•K>.6        1 

+0.3 

40.6         1 

+0-3 

+0.6 

\     ^-^ 

-^^ib 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


V  Penei. 
Mag.  3.9 


Kieht 
Asi-cusion. 


Jan.  0.3 
10.3 
20.3 

Feb.    9.2 

19.2 

Mar.    1.2 

II. I 

21. 1 

31.1 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June   8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  T.J 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 
Nov.   5.5 

15-5 

254 
Dec.    5.4 

15-4 

254 

35-3 

Sec  *,  Tan  « 
Mean  Place 


li     m 

2  44 

s 

30.76 

30.57  ^^ 

30.33 
30.07 

29.78 


24 
26 
29 
29 


29.49 
29.22  ^'^ 
28.97  *^ 

28.77  ^° 

28.62  ^l 
8 

28.54    , 

28.53 
28.f)0 

28.75 

28.98 


7 

23 
29 


29.27 
29.63 
30.04 

30.49 
30.97 

31.47 
31.98 

32.49 
32.98 
33.46 

33.90 

34.32 

34.69 
35.02 

35.30 

35.53 
35.71 
35.84 
35.90 

35.91 

35.85 
35.74 
35.58 


36 
41 
45 
48 
50 

51 
51 
49 
48 

44 

42 

37 

28 
23 

18 

13 
6 

I 

6 

II 
16 


Declina- 
tiim  N. 


+  5532 


ti 


10 

6 

I 

3 
8 


57.9 
58.9 
59.5 
59-6 

59.3 
S8.5 

57.3 ;; 

54.0 

20 
52.0  ^"^ 

21 


41  Arletls. 

Mag.  3.7 


47.8 
45.7 

42.2 


40.8 

39.7 
390 

38.7 
38.8 

39.2 
40.1 

41.3 
42.8 

44.6 

46.6 

48.9 
51.3 
53.8 

56.4 

59.1 
61.7 

64.2 

66.5 
68.7 

70.6 
72.2 

73-5 


14 

II 

7 

3 

I 

4 

9 
12 

IS 
18 

20 

23 
24 

25 
26 

27 

26 

25 

23 
22 

19 

16 

13 


1.768      +1.458 
29''. 228    36". 93 


+0.03 
+0.3 


-0.07 
+0.7 


RiRht 
Ascension. 


h     m 

2  44 


59.85 
59.76 

5964 
59.50 

59.34 


9 
12 

14 
16 

16 


59.18 
59.03  *5 

58.89  ■ 

58.78 

58.70 


58.66 
58.67 

58.73 
58.84 
59.00 


14 

zi 

8 

4 


I 

6 

II 

16 

21 


59.21 

5946  ^l 

59.75  'I 
60.06^' 

60.39  ^^ 
35 
60.74 

61.09  ^^ 
61.44  ^^ 
61.78^^ 

62.10  ^^ 
30 

62.40 

62.68 
62.93 

63.15 
63.35 


28 

25 
22 

20 

16 


63.51 
63.64 

63.74 
63.80 

63.82 

63.82 

63.78 
63.70 


13 
10 

6 

2 
o 

4 
8 


Declina- 
tion N. 


+  2654 


tt 


53.4 

53-4 
53.2 
52.8 

52.3 

51.7 

50.9 
50.0 

49.1 

48.2 

47.3 
46.6 

46.0 

45.7 
45.5 

45.6 
46.0 
46.6 

47.5 
48.6 

49.8 
51.2 

52.7 
54.2 
55.8 

57.4 

58.9 
60.4 

61.8 
63.1 

64.3 
65.3 
66.2 

66.9 
67.5 

68.0 

68.3 
68.4 


o 

a 

4 

5 
6 

8 

9 
9 
9 
9 

7 
6 

3 

2 


9 

7 
6 

5 

3 

I 


Mag.  4.5 


Right 


h     m 

2  45 


s 
33.55 
33.41 
33.25 
33.07 
32.87 


14 
16 
18 
20 

19 


32.68 

32.49  '? 
32.32     ' 

32.17  !? 
32.06 


II 
8 


31.98 
31.95 
31.96 
32.03 

32.15 


3 

X 

7 
12 

17 


21 

25 
28 


1. 121      +0.508 
58'.582    39".24 


+0.01 
+0.3 


-0.03 

+C.7 


32.32 

32.53 
32.78 
33.06 

'''^^  33 
33-70 
34.03  ^3 

34.37  ^^ 
34.70  ^^ 

35.02  3 
30 

35.32 
35.59 
35.83 
36.03 
36.20 

36.33 
36.42 
36.47 
36.48 

36.45 

36.39 
36.30 

36.17 


27 
24 

20 

17 
13 

9 

5 
z 

3 
6 

9 

13 


tionS. 


(f  Azietis. 

Mag.  5.5 


Richt 
Ascension. 


-3245 


ff 


47.9 
49.2 

50.1 

50.7 
50.8 

50.4 

49.7 

48.5 
46.9 

45.0 


13 

9 
6 

I 

4 
7 

12 
16 

19 
22 


25 


42.8 

34.7  '^ 
31.7 


30 
30 

30 


28.7 

22.8  ^2 
20.0  »» 

17.5  '^ 
22 


5.3 

3.5 
2.1 

1.2 

0.8 

0.9 

1.5 

2.5 
4.0 

5.8 

18.0 
20.3 
22.7 
25.2 

27.5 


18 

14 
9 

4 

z 

6 
10 

15 

18 

22 

23 
^4 

25 
23 

22 


31.6  II 
33-2 


16 


1. 189     -0.643 

3i*.992    44".94 


h      m 
2    46 

s 
49.0S 
49.00 
48.89 

48.76 
48.62 

48.48 

48.34 
48.21 

48.10 

48.03 

48.00 
48.00 
48.05 

48.15 
48.30 


8 

I 

3 
4 
4 

4 

3 
I 

7 

3 


5 
zo 

15 
19 


23 
26 


Declina. 
tUmN. 


-?-i44: 


48.49 
48.72 
48.98 

49.27  l^^ 

49.58  ^' 

32 

49.90 
50.23  -" 

50.55  ^^  i 
50.87  3^ 

5^-7^8 

51.45 

5^-71 

51.94" 

52.15 

52.33 


26 


21 
z8 


52.48 
52.60 
52.69 

52.75 
52.78 

52.77 

52.73 
52.67 


Z2 

9 
6 

3 

X 

4 
6 


67.1 
66.7 
66.3 
65.8 

65.3 

64.7 
64.2 

63.7 

633 
62.9 

62.7 
62.7 
62.9 
63.2 
63.8 


4 
A 
i 

t 

5 
5 
4 

4 

s 

0 

s 

5 
6 

8 

65.6* 

66.8  " 
68.1  '3 
69.6*5 

H 

71. 1 


x6 
1$ 


74-2 

75.7  '* 
li 

77-1 

78.4 
79.6" 

80.5 

81.3 

81.9 

82.3 
82.6 
82.S 
82.S 
82.7 

82.5 
82.2 
81.9 


Z.034      40.2^ 
47'.8ia    56".4S 


-o.oi 
+0.3 


+0.03 
40.7 


[ 


0.00 
■^3 


-0.0Z 
40.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
I>atc. 


Jan. 


Feb. 


Mar. 


0.3 
10.3 

20.3 

30.3 
9.2 

19.2 

1.2 

II. 2 

21. 1 


Apr. 


i 


I 

ir 
t 


lO.I 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 
June   8.9 

18.9 

28.9 

8.8 

18.8 
28.8 

7-7 
17.7 

27.7 

.  6.7 

16.6 

26.6 

6.6 

16.5 


July 


Aug. 


Oct. 


26.5 
Nov.    5.5 

254 
5-4 

15-4 
25-4 
35-3 


r^Eridani. 
Mag.  4.8 


Right 
Ascension. 


Sec  S,  Tan  6 


h     m 

2  47 

s 

2.32 

2.21 
2.08 

1.93 
1.77 

1.60 
1.44 
1.30 
1.17 
1.08 


I 

3 

5 
6 

7 

6 

4 

3 

9 
6 


1.02 
1. 00 
1.03 
1. 10 
1.22 


2 

3 

7 
12 

17 

1.60" 

1.84"^ 
2.11^7 

2.41  3° 
31 

2.72 

3.04  3^ 

3.35  t^ 
3.66  ^' 

3.96  3° 

23 

20 

16 

13 

10 

7 

3 

I 

4 

6 
10 


4.24 

4.49 
4.72 

4.92 

5.08 

5-21 

5.31 

5.38 

541 
5.40 

536 
5.30 

5.20 


Declina- 
tions. 


—  21  20 


73.4 
74.6 

75.5 
76.1 

76.4 

76.3 

75.9 

75.1 
74.0 

72.6 

71.0 
69.0 

66.8 
64.4 
61.9 

59-3 
56.7 
540 

51.5 
49.2 

47.1 
45.2 

43.7 
42.6 

41.9 


12 

9 
6 

3 

I 

4 
8 

II 

14 
16 

20 
22 

24 

25 
26 

26 

27 

25 

23 
21 

19 

15 
II 

7 

2 


41.7 
41.9 

42.5 
44.8  II 


2 

6 

10 


46.4 
48.2 
50.1 
52.1 
541 

55.9 
57.6 
59.0 


16 

18 

19 
20 

20 

18 

17 
14 


1.074      -0.391 
io«.893    73  "-46 


-o.oi 
+0.3 


+0.02 
+0.7 


T  Persei. 

Mag.  4.1 


Right 
Ascension. 


h     m 
2    48 

4*85  ^^ 
4.68  '7 

4.47  " 

423 

3.97 


21 


24 
26 

26 


3.71 
3.46 

3.23 
3.04 
2.91 

2.83 
2.82 

2.88 
302 

3.23 

350 

3.83 
4.22 

4.64 
5.09 

556 
6.04 
6.52 
6.98 

7.43 


25 
23 
19 
13 

8 

I 
6 

14 
21 

27 

33 
39 
42 

45 
47 

48 
48 
46 

45 
42 


39 


7.85 

8.60^^ 

8.91  ^' 
9.18^7 


9.41 

958 
9.71 

9.78 
9.80 

9.76 
9.67 

9.53 


23 

17 

13 

7 
2 

4 

9 
14 


Declina- 
tion  N. 


+  5224 


/» 


76.0 
76.9 

77-4 

77.5 
77.2 

76.4 

75.3 

73.9 
72.2 

70.3 


9 

5 

I 

3 
8 

II 
14 
17 
19 
19 


20 

19 
18 


68.4 
66.4 

645 
62.7 

61.2  ^5 
13 

59-9 
58.9 
58.3 
58.1 

58.3 


58.8 
59.6 
60.8 
62.3 
64.0 

66.0 
68.2 

70.5 
72.9 

75.3 

77.8 
80.2 
82.6 
84.8 
86.8 

88.6 
90.1 
91.2 


10 
6 

2 
2 

5 


8 

12 

15 

17 
20 

22 

23 
24 
24 
25 

24 
24 
22 

20 
18 

15 
II 


1.640      +1.299 
i3'-337    55"-69 


+0.02        -0.06 
+0.3  +0.7 

[Bphzsl 


VEridanl. 
Mag.  4.0 


Right 
Ascension. 


h     m 
2    52 

7*83     ^ 
7.74    ^ 

7.63 

750  -^ 

7.36  '^ 

15 

7.21 

7.06 '5 

6.93  '^ 

6.82 
6.73 


6.68 
6.67 
6.70 
6.78 
6.90 


II 

9 

5 


3 
8 

12 
17 


21 


7.07 
7.28 

7-78  It 

8.07  '9 

31 

8.38 

8.69  3' 

9.00^^ 

9- 30  ^° 
9.59  ^^ 


19.86 
20.12 
20.34 

20.54 
20.71 

20.85 
20.96 
21.04 
21.09 
21.10 

21.09 
21.04 
20.97 


27 

26 
22 
20 

17 
14 

II 
8 

5 
I 

I 

5 
7 


Declina- 
tions. 


-913 


ft 


sAzittis  (mean). 
Mag.  4.6 


Right 
Ascension. 


65.4 
66.4 

67.3 
67.9 

68.3 

68.5 
68.4 

68.1 
67.6 
66.7 


10 

9 
6 

4 

2 

I 

3 

5 

9 
10 


13 
16 


657 
64.4 

62.8 

61. 1  ^7 

59.2  ^9 
21 

57.1 
55.0 
52.8 
506 

48.5 

46.5 
44.7 
43.2 

41.9 
40.9 

40.3 
40.1 

40.2 

40.6 

41.3 


21 
22 
22 
21 
20 

18 

15 

13 
10 

6 

2 

I 

4 

7 
10 


12 


42.3 
46.2  '^ 

47.6  - 

49.0 
50.3 


51.4 


13 
II 


h     m 

2  54 

s 
22.20 

22.12 

22.01 
21.88^3 

21.73 


8 
II 


21.58 
21.43 

21.29 
21.18 
21.10 

21.05 
21.05 

21.10 
21.20 

21.34 


15 

IS 


15 
14 
II 

8 

5 

o 

5 
10 

14 
19 


1. 013      -0.163 
i6*.469    68".9S 


0.00 
+0.3 


+0.01 


^^•53^, 
21.76  ^ 

22.03  *^ 
22.33  ^° 

22.64  ^' 
33 
22.97 
23.31  34 
23.64  2^ 

23.97  ^^ 

24.28  3^ 

30 

^"^•^^  27 
24.85 

25.10  ^ 
22 

2532  " 

25.68 
25.82  '4 

25.92 "'' 

25.99 
26.02 


7 

3 
I 


26.03 
26.00 

25.93 


3 
7 


Declina- 
tion N. 


+  21 


ft 


6.1 

5.9 

5.7 

5.3 
4.8 

4.2 

3.5 
2.9 

2.2 

1.6 

I.I 
0.7 

0.5 

0.5 
0.7 

I.I 

1-7 
2.5 
3.6 
4.8 

6.1 

7.5 
9.0 

20.5 

21.9 

23.3 
24.6 

25.8 

i6.9 

27.8 

28.6 
29.2 
29.7 
30.1 

30.4 

30.5 
30.5 
30.5 


1. 07 1 
2o".884 


+0.384 
.V'.66 


+0.01 
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Mean  Solar 
Date. 


Jan.    0.3 

10.3 
20.3 

303 

Feb.    9.2 

19.2 

Mar.    1.2 

II. 2 

21. 1 

311 

Apr.  1 0.1 
20.0 
30.0 

May  1 0.0 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  -j.j 
17.7 
27.7 

Sept.  6.7 

16.6 

.  26.6 

Oct.  6.6 
16.6 

26.5 
Nov.   5.5 

155 

254 
Dec.    5.4 

15.4 
254 
35.3 


Sec  9,  Tan  6 
Mean  Place 


D^^  a,  Dm  a 


47  H.  Cephei. 
Mag.  5.7 


Rifht 
Ascension. 


h     m 

2  54 

s 
47.60 
46.85 

45.97 
45.00 

43.98 


75 
88 


42.96 
41.99 
41.10 

40.35 
39.75 

39.35 
39.16 

39.19 
39.43 
39.89 


97 
102 

102 

97 

89 

75 
60 

40 

19 
3 

24 

46 
66 


84 
100 

112 


40.55 
41.39 
42.39 

46.04 

47.37  '^^ 
48.72  '^5 

50.06  '^'^ 

51.36^^° 

124 
52.60 
5376 

54-81 
55.73 
5^>-5i 


116 

92 

78 
63 


57-14 
57.60 

57-87 
57.94 
57.83 

57-52 
57.03 
56.36 


46 

27 

/ 
II 

31 

49 
67 


5-283 
*43'-904 


Dccllna- 
tk»N. 


+  79     5 


18 


27.4 
29.2 
30.6  '^ 

31.3 
31.4 


30.9 
29.9 

28.3 

26.3 

23.9 

21.2 
18.4 

15.5 
12.7 

1 0.0 

7.6 
5.6 

3-9 


10 
16 
20 

24 
27 

28 
29 

28 

27 
24 

20 
17 


2.6^3 

1.8    » 


1.5 
1.7 
2.3 
3.5 
5-0 

7.0 

9.4 
12. 1 


2 

6 

12 

15 
20 

24 
27 
29 


15.0 

18.2  3' 
33 
21.5 

25.0  *^'^ 
28.4  34 
33 
32 
29 

26 


31-7 
34.9 

37-8 
40.4 

42.6 


22 


+5.188 


, // 


3". 53 


+0.09 
40.3 


-0.25 
-♦0.7 


^Xxidani. 
Mag.  3.4 


Rifht 


h     m 

2  55 


4.15 
3.98 
378 

3.57 
3.34 

3." 
2.88 

2.67 

2.49 

2.34 

2.23 
2.17 
2.17 
2.21 
2.31 

2.47 
2.67 

2.92 

3.21 

3.53 

3.87 
4-23 
4.59 
4.94 
5.29 

5.61 

5-90 
6.17 

6.39 
6.58 

6.72 
6.82 
6.87 
6.87 
6.84 

6.76 
6.64 
6.49 


17 
20 

21 

23 
23 

23 
21 

18 

IS 
II 


4 
10 

16 

20 

25 
29 

32 
34 

36 
36 
35 
35 
32 

29 

27 

22 

19 
14 

10 

5 
o 

3 
8 

12 

15 


DccUna- 
tiooS. 


-4038 


n 


15 

10 
6 

I 

4 

9 
14 
17 

21 

25 

27 
30 
32 
32 

33 
32 


45.6 

47.1 
48.1 

48.7 

48.8 

48.4 

47.5 
46.1 

44.4 
42.3 

39.8 
37.1 
34.1 
30.9 
27.7 

24.4 
21.2 
18.I  3' 

15.2 
12.6 

10.4 

8.5 

7-2 

6.3 

6.0 

6-3 
7.0 

8.3 

10.  I 
12.3 

14-7 

17-3 
20.1 

22.9 

25.5 

27.9 
30.0 
31-8 


29 
26 

22 

19 
13 

9 
3 
3 

7 

13 
18 

22 

24 

26 
28 
28 
26 

24 

21 
18 


1.318      -0.858 
2».4ii    4i".34 


-0.02         +0.04 
+0.3  +0.7 


orCett. 
Hag.  2.8 


Rifht 


h     m 

2  57 

s 

51.39 

51.31 
51.21 

51.09 
50.95 


8 


50.81 
50.67 

50.54 
50.43 
50.35 

50.30 
50.29 

50.33 
50.41 
50.54 

50.71 
50.92 
51.16 

51.43 
51.72 

52.03 

52.34 
52.65 

52.96 

53.25 

53.53 

53.79 
54.02 

54.23 
54.41 

54.56 
54.68 

54-78 
54.84 
54.87 

54.87 
54.84 
54.78 


10 
12 

H 
H 

14 

13 
II 

8 

5 


4 
8 

13 
17 

21 
24 

27 
29 

31 

31 

31 

31 
29 

28 

26 

23 
21 

18 
15 

12 

10 

6 

3 
o 

3 
6 


N. 


+   3  45 


It 


32.3 
31.6 

30.9 

30.4 
29.9 

29.5 
29.2 

29.1 

29.1 

29.3 

29.7 

30.3 

311 
32.0 

33.2 

34.6 

36.1 

37.7 

39.4 
41.2 

43.0 
44.6 
46.2 

47.6 
48.7 

49-7 
50.4 
50.9 

51. 1 
51. 1 

50.9 
50.4 
49.8 
49.2 
48.4 

47-6 
46.9 

46.1 


7 
7 
5 
5 

4 

3 

I 


7 

5 

2 

o 


5 
6 

6 

8 

8 

7 
8 


1 .002       +0.066 
50».056    24".85 


0.00 
+0.3 


0.00 
40.7 


XPenwi 

Mag.  3.: 


Rifht 


h     m 

2  58 

s 

39.53 
39.36 

39.15 
38.91 
38.65 


17 


21 

24 
26 

27 


38.38 
38.11 
37.87 
37.67 
37.52  '5 


27 
24 
30 


37.42 
37.40 
37.45 

37-57 
37.76 


33 
38 
42 


38.02 

38.35 

38.73 

39.15^. 
39.60  ^5 
47 
40.07 

40.56  ^9 

41.05  JJ 

41.52^1 
41.98 


46 

44 


42.42 
42.83 

43.20 

43.54  ^"^ 
43.83  '^ 


41 
37 


44.07 

44.27 
44.41 

44.50 

44.54 


24 

20 
14 

9 

4 
3 


8 


44.51 
44.43  ^, 
44.30    3 


10 

2  I 

5 
12 

19 
26 


+0.02 
+0.3 


1.669 
37'.879    2 
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ItaaSobr 
Oitc 


H  0.3 

10.3 
20.3 
30.3 

Feb.  9i 

Uo   '^-^ 
■ar.  1.2 

11.2 

21. 1 

31. 1 

^10. 1 
20.0 
30.0 

%  lo.o 
20.0 

June  8.9 

18.9 

,     28.9 

J%   8.8 

18.8 

,     28.8 

%  7.7 

^7.7 

^77 

Sept  6.7 

Oct.  6.6 
16.6 

26.5 
Hw.  5.5 

^5.5 

25.4 
Btt.  5.4 

15.4 
25.4 
35.3 


in  Place 


r®  Bridanl. 
Mag.  4.2 


Right 
Ascensioa. 


h 

2 


58 


a 
40.16 

40.05 

39.91 
39.76 

39.59 

39.41 

39.24 
39.08 

38.94 
38.83 

38.76 

38.73 

38.74 
38.80 

38.91 


39.06 
39.26 

39.49 
39.76 
40.05 


3 

I 

6 
II 

15 
30 


23 

27 
29 

31 
40.36 

40.67  3^ 

40.99  3^ 

41.61  30 


41.90 
42.16 
42.40 
42.61 
42.79 

42.93 
43.04 
43.11 
43.15 
43.15 

43.12 

43.05 
42.96 


29 

26 

24 

21 

18 
14 

II 

7 

4 

o 

3 

7 
9 


Declina- 
tions. 


-2356 


tt 


85.4 

86.8 
87.8 
88.5 
88.8 

88.8 
88.4 
87.6 
86.4 
85.0 

83.2 
81.2 

78.9 

76.4 
73.8 

71. 1 
68.4 

65.7 
63.1 
60.7 

58.5 
56.6 

55-1 
540 

53-3 

53.1 

53.3 
540 

55.1 
56.5 

58.2 
60.2 
62.3 

645 
66.6 

68.6 
70.4 
71.9 


14 
10 

7 

3 
o 

4 
8 

12 

14 
18 

20 

23 

25 
26 

27 

27 

27 
26 

24 
22 

19 

15 
II 

7 

2 

2 

7 
II 

14 
17 

20 
21 
22 
21 
20 

18 
IS 


1.094 
38"-65S 


-0.444 
85".i8 


-0.01 
+0.3 


+0.02 
+0.7 


p  Persei. 
Var.  3.4-4.2 


RiRht 
Ascension. 


m 


2  59 


8 
44.89 

44.78 
44.64 
44.48 
44.29 

44.10 

43.91 
43.74 
43.59 
43.48 

4342 

43.41 
4346 
43.56 
43.72 


II 

14 
16 

19 

19 

17 

15 
II 

6 


5 
10 

16 

22 


Declina- 
tion N. 


+  3830 


rt 


26 
31 

34 


43.94 
44.20 

4451 
44.85 
45.22  ^' 
^^        38 

45.60 

45-99 
46.38 

46.76 

47.12 


39 
39 
38 
36 

35 


47.47  ,, 
47.80  3^ 

48.10  3° 

48.36  '^ 

48.60  ^4 


48.80 
48.96 
49.09 

49.17 
49.21 

49.21 

49.17 
49.09 


20 

16 

13 
8 

4 


4 
8 


58.7 
59-2 

59.4 
59.4 
59.0 

5S.4 
57-5 
56.4 
55.2 

53.9 

52.5 
51.2 

49.9 
48.9 

48.0 

47.4 
47.1 

47.0 

47.3 
47.8 

48.6 
49.6 

50.9 
52.3 
53.9 

55.5 

57-3 

59.1 
60.8 

62.6 

64.3 
66.0 

67.6 

69.0 

70.3 

71.4 
72.2 

72.9 


5 

2 

o 

4 
6 

9 

I 

2 

3 
4 

3 

3 
o 

9 
6 

3 

I 

3 

5 
8 


7 
6 

4 

3 
I 

8 
7 


1.278       +0.796 
43*.446    41  ".80 


+0.01         -0.04 
+0.3  +0.7 

fEph  rsl 


//  Horologli. 
Mag.  5.2 


Right 
Ascension. 


h     m 

3     I 

38!84 

38.51  It 
38.14^7 
37.75  ^? 
37.34 


41 
41 


36.93 

36.54 
36.17 

35.84 
35.55 

35-33 
35.17 
35.09 
35.08 

35.15 


39 

37 

33 
29 

22 

16 
8 

I 

7 
15 


23 


35.30 

35-53  _ 
35.82  ^9 

36.17  3^ 
36.57 


40 

45 


37-02 

37.49 
37.98 
38.46 

38.94 


47 
49 
48 

48 
45 


39.39  ,, 
39.80  ^' 

40. 1 7  3^ 

40.48 

40.72 


40.89 
40.99 
41.01 
40.96 
40.84 

40.65 
40.40 
40.09 


31 
24 
17 


10 

2 

5 
12 

19 

25 
31 


Declina- 
tions. 


-60  3 


n 


68.1 
69.6  '5 
70.0 
71.0 

70.9 


70.2 
68.9 
67.2 
65.0 
62.4 

59-4 
56.2 

52.7 
49.1 

45.5 

41.9 

38.4 
35.1 
32.1 

29.4 

27.2 

25.5 
24.3 
23.7 
23.7 

24.4 
25.6 

27.4 
29.6 

32.3 

35.3 
38.4 
417 
44.9 
47.9 

50.6 
53.0 
54.9 


13 

17 
22 

26 
30 

32 

35 
36 
36 
36 

35 

33 

30 

27 
22 

17 
12 

6 

o 

7 

12 
18 
22 

27 
30 

31 
33 
32 
30 
27 

24 
19 


2.004   ~i-736 
36".362  6o".9i 


-0.03 
+0.3 


+0.08 


^Hydrl. 

Mag.  5.5 


Right 
Ascensioa. 


h 

3 

7^88 

7.25 

6.57 
5.86 

5.13 

4.40 

3.70 

3.05 
2.46 

1.94 

1.52 
1. 21 

1. 01 

0.93 
0.97 

1. 14 
1.42 
1.82 
2.31 
2.89 

3.54 

4.23 
4.96 

5.70 
6.42 

7.11 

7.74 
8.29 

8.75 
9.10 

9.33 

9.43 
9.40 

9.24 
8.95 


m 

2 


63 
68 

71 
73 
73 

70 
65 
59 
52 
42 

31 
20 

8 

4 
17 

28 
40 

49 
58 
65 

69 
73 
74 
72 
69 

63 

55 
46 

35 
23 

10 

3 
16 

29 
40 


8.55  , 
8.06  ^ 

7A7  ^^ 


Declina- 
tions. 


-72  13 


// 


72.1 

73-5 
74.3 
74.6 
74.2 

73.3 
71.9 

69.9 
67.5 
64.7 

61.5 
58.1 

54.5 
50.9 
47.2 


14 
8 

3 

4 
9 

14 
20 

24 
28 

32 

34 
36 
36 

37 
37 


35 


43.5 
40.0 

36.8  3^ 

3^^o 

29.2 

27.6 

26.6 

26.2 

26.4 


16 
10 

4 

2 

9 

14 
20 

25 
28 

31 

39.1  ,, 
42.4  3^ 

45.8  34 

49.0  5 

52.0  3^ 

54.7 
57.0    3 
58.8  '^ 


27.3 
28.7 

30.7 
33.2 
36.0 


3.277      -3.120 
4M23    63".8i 


-0.06 


40.15 
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Mean  Sill  J  r 
Dat*'. 


Jan.  0.4 
10.3 
20.3 

Kcb.    9.2 

19.2 

Mar.    1.2 

II. 2 

21. 1 

Apr.  10. 1 
20.1 
30.0 

May  lo.o 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 

28.8 

Aug.    7.8 

17.7 

277 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.   5.5 

15-5 

25-5 
Dec.    5.4 

154 
254 
35.3 


Sec*,  Tan* 
Mean  Place 


D^^  Gj  Dm  a 
D^  6,  D«  5 


/a  Persei. 

(Algol.) 

Var.  2.1-3.2 


KiKht 
Ascension. 


m 
2 


h 

3 

s 

3942 

3931 
3916 

38.99  ^^ 
38.80  '9 


II 

15 
17 


38.60 
38.40 
38.22 
38.07 

37-95 

37.88 

3787 

3791 
38.02 

38.18 

38.40 
38.66 

38.97 
3932 

3969 

40.08 
40.48 
40. 88 
41.27 
41.65 

42.01 

42.34 
42.65 

42.93 
43-17 


20 

20 
18 

15 
12 


4 
II 

16 

22 

26 

31 
35 
37 
39 

40 
40 

39 
38 
36 

33 

31 
28 

24 
21 


43-38 
43-55 
43-69 
43-78 
43.82 

43.82 
4378 
43.70 


.  I' 


14 
9 
4 
o 

4 
8 


Declina- 
tion N. 


+  4037 


It 


61.8 
62.4 
62.7 
62.7 
62.4 

61.8 
60.9 

59-8 
58.5 
57.1 

55.7 

54-3 

52.9 

51-7 
50.8 

50.0 

49.5 
49.4 
49-5 
49-9 

50.6 
51.6 

52.7 
54.1 
55.7 

57.4 
59.1 
61.0 

62.8 
64.7 

66.5 

68.3 
70.0 

71.5 
72.9 

74.1 
75'^ 
75.9 


6 

3 
o 

3 
6 

9 
I 

3 
4 


4 

4 

2 

9 
8 

5 
I 

I 
4 

/ 

O 
I 

4 
6 


1. 3 18       +0.858 
37".936    44".4i 


+0.02 
+0.3 


-0.04 
+0.7 


<^  Arietis. 
Mag.  4.5 


18  Eridani. 
Mag.  4.0 


Right 


h 

3 

s 

47.32 

47.25 

47.14 
47.02 

46.88 

46.72 

46.57 

46.43 

46.31 
46.22 

46.16 
46.15 
46.18 
46.27 
46.40 


m 

6 


7 
II 

12 

14 
16 

15 
14 
12 

9 
6 


3 

9 

13 
18 


22 

25 
29 


46.58 
46.80 

47-05 
47.34  ., 

^7.65  ^' 
3« 

47.97  „ 
48.30  ^^ 

48.63  ^^ 
48.96  ^3 

49.28  ^' 
30 

49.58 

49.85 

50.11 

50.34 
50.55 


27 
26 

23 
21 


50.72 
50.87 
50.98 
51.06 
51. II 


*/ 

15 
II 

8 

5 


51.12 
51.10 

5 1 .05 


r    5 


Declina- 
tion N. 


+  1924 


It 


33-6 
334 
33.1 
32.7 
32.3 

31.8 
31.2 
30.6 
30.1 
29.6 

29.1 
28.8 
28.7 
28.7 
28.9 

29.4 
30.1 

30.9 
32.0 

33-1 

34.4 
35.8 

37.2 
38.6 
40.0 

41.3 
42.5 
43-5 
44.5 
45-3 

45.9 
46.4 

46.8 

47.0 

47.2 

47.2 

47.2 
47.0 


2 

3 
4 

4 
5 

6 
6 

5 
5 
5 

3 

I 

o 

2 


7 

8 

II 
II 

13 

14 
14 
14 
14 
13 

12 

10 

10 

8 

6 

5 
4 

2 
2 
o 

o 
2 


1.060       +0.352 
45».936    21". 70 


+0.01         -0.02 

+0.3  +0.7 


Right 
Asocnuoo. 


m 


3     8 

S 
29.17 

2905 
28.90 

28.73 
28.55 

28.36 
28.17 
27.99 
27.84 
27.71 


DecHna- 
tionS. 


48  H.  Cei^ 
Mag.  5.5 


Right 


Dedioi' 
ikmN. 


27.62 
27.56 
27.56 
27.60 
27.70 


6 
o 

4 
10 

14 


19 


27.84 
28.03 
28.26  ^^ 
28.52  ^^ 
28.81  ^9 
31 
29.12 

2944  11 
29.77  „ 

30.41  l^ 

3^-7^  28 
30.99  ^. 
31.24   5 

31.47  ^ 
31.66  '9 

15 

31.81 

31.93 
32.01 

32.05 

32.05 


12 

8 

4 
o 

3 


32.02 

31.95 
31.84 


7 
II 


-2918 


tt 


79.2 
80.7 
81.8 
82.6 
82.9 

82.8 
82.3 
81.4 
80.1 

78.5 


15 
II 

8 

3 

I 

5 

9 

13 
16 

19 


23 


76.6 

74-3  ,^ 
71.8^5 

66.3  '* 

63.4 
60.5 

57.6 

54.8 

52.3 

50.0 
48.0 

46.5 
45.3 
44.7 

44.5 
44-9 
45-7 
47.0 
48.6 

50.6 
52.8 

55.1 
57.5 
59-9 


29 

29 
29 
28 

25 
23 

20 

15 

12 

6 


4 
8 

13 
16 

20 

22 

23 

24 

24 
22 


20 


62.1 
64.1 

65.8  ^7 


1. 147      -0.562 
27'.562    78".oo 


-o.oi 
+0.3 


+0.03 

■KJ.7 


h 
3 

33-12 

32.52 
31.80 

30.99 
30.13 


29.25 
28.39 
27.60 
26.92 
26.36 

25.96 

25.75 
25.72 

25.89 
26.25 

26.78 
27.48 
28.32 
29.28 

30.33 
31.46 


m 

9 


60 
72 
81 
86 
88 

86 

79 
68 

56 
40 

21 

3 
17 
36 

53 

70 
84 

96 

105 

"3 
118 


+7725 
It 

49-5 
51-5 


33-^^      O 

35.02   "9 
36,19  "7 


37.31 

38.37 

39.34 
40.21 

40.96 

41.58 
42.06 
42.38 

42.54 
42.52 

42.33 

41.97 
41.46 


112 
106 

97 

87 

75 
62 

48 

32 
16 

2 

19 

36 
51 


20 


3 
54- 1  -^ 


53.8  ^ 

52.9  ' 
51.5- 

49.6 : 

47-3: 

m 

44.8 
42.0 
392 
36.4 

33-8 

31.3 
29.2 

274 
26.0 

25-1 

24.6 
24.6 
25.0 

25-9 
27.3 

29.1 

31.2 
33.7 
36.5 
39-5 

42.7. 
46.0; 

49-3  ; 
52.6 ; 

55.8 


3( 


58.7 

63.6  '^ 


4.595       +4.48* 
29'-353    26^^39 
-0.20 


40.09 
40.3 


40.7 
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HamSohr 
Date. 


Jan.  0.4 

10.3 
20.3 

«   30.3 

Feb.  9.2 

19.2 
ilar.  1.2 

11.2 
21. 1 

31. 1 

Apr.  10. 1 
I         20.1 

%  lo.o 
20.0 

June  8.9 
18.9 

Mv  8.8 

18.8 
,     28.8 

W.  7.8 

16.6 

^-    6.6 
16.6 


Sov. 


D«L 


26. 


5.5 

5.4 


C  AiieUs. 
Mag.  5.0 


Right 
Ascension. 


h 
3 


m 
10 


s 

2.15 
2.08 

1.97 

1.84 

1.70 

1.55 

1.39 
1-25 

1. 12 

1.03 

0.97 
0.96 
0.99 
1.07 
1.20 

1.37 

1.59 
1.85 

2.13 

2.44 


7 
II 

13 
14 
15 

16 

14 

13 

9 
6 


3 
8 

13 
17 

22 
26 
28 

31 
32 


34 
33 
33 


2.76 
310 

3.43 

4.08  3^ 
30 

4.38 

4.66 

4.92 

5.16 

5.37 


28 
26 

24 
21 
18 


5-55 
5.70 
5.82 

5.91 
5.96 

5-97 
5-95 
5.90 


15 
12 

9 

5 

I 


Declina- 
tion  N. 


+  2043 


ft 


60.6 
60.4 
60.2 

59-9 
59.4 

58.9 

58.3 

57.7 

57.1 
56.6 

56.1 

55.7 

55.5 

55.4 
55.6 

55-9 

56.5 

57.3 
58.2 

59-3 

60.6 
61.9 
63.2 
64.6 
66.0 

67-3 
68.5 

69.6 

70.6 

71.4 

72.1 
72.6 

73- 1 

73.4 
73.6 

73.8 
73.8 
73.7 


2 
2 

3 
5 
S 

6 
6 
6 

5 
5 

4 
2 

I 

2 

3 

6 
8 

9 

I 


3 
3 
4 
4 
3 

2 
z 
o 
8 

7 

5 

5 

3 

2 


o 

I 


1.069      +0.379 
o'.743    48".3S 


+0.01 
+0.3 


-0.02 
+0.7 


38  Horologii  (G.). 
Mag.  5.7 


Right 
Ascension. 


h 
3 


ni 
10 


26.15 
25.86 

25.53 

25.17 
24.79 

24.41 
24.04 
23.69 

23.38 
23.11 

22.89 

22.73 
22.65 
22.63 
22.69 


2Q 

33 
36 
38 
38 

37 

35 

31 

27 
22 

16 
8 

2 
6 

13 


20 
27 


22.82 
23.02 
23.29 
23.62  33 

24.00  38 
41 
24.41 

24.85  ^ 

25.77  f^ 
26.22  ^^ 

43 
26.65 

27.05 

27.41 

27.72 

27.96 


28.15 
28.26 
28.31 
28.28 
28.19 

28.03 
27.82 

2755 


40 

36 

31 
24 

19 


II 

3 

9 
16 

21 
27 


DecUna- 
tion  S. 


-  57  37 


89.0 
90.6 
91.8 
92.4 
92.4 


16 

12 

6 


II 
16 
21 


91.9 
90.8 
89.2 
87.1 

81.8 

'^''  3I 
75.3  ^^ 

71.8  35 

68.2  36 
36 
64.6 
61. 1  35 
57.8  ^^ 

54-7  11 

52.0  ^7 

23 

^9-7  ^^ 
47.8   ^ 

46.5  '^ 
45.8 

45-7 


46.2 

47-3 
48.9 
51.1 
53-7 

56.6 

59-7 
62.9 

66.1  32 

69.2  3^ 

^      28 

72.0 


II 
16 
22 
26 
29 

31 
32 


74-4  :: 
76.4 '° 


1.868  -1.578 

23".763    82".62 


-0.03         +0.07 
+0.3  +0.7 

fEph  15I 


vs  Eridani. 
Mag.  4.9 


Right 
As<^en!iion. 


h      m 

3   II 

s 

43.65 
43.57 
43.47 
43.34 
43.19 

43.04 
42.89 
42.74 

42.62 

42.52 
42.45 

42.42 

42.43 
42.49 

42.60 


8 
o 

3 

5 
5 

5 

5 
2 

o 


3 

I 

6 
II 

14 


42.74 

42.93 
43.16 

43.41 
43.69 


19 

23 

25 
28 

30 


30 


43.99 
44.29 

44.60  3' 

^i 

44.91  ^ 

45.20 


29 

28 


45.48 

45.74 
45.98 
46.20 

46.39 

46.54 
46.67 

46.77 

46.84 

46.87 

46.87 
46.84 
46.78 


26 

24 
22 

19 
15 

13 
10 

7 

3 
o 

3 
6 


Declina- 
tion S. 


-97 


61. 1 
62.2 
63.1 
63.8 

643 

64.6 
64.6 

64.3 
63.8 
63.0 

62.0 
60.8 

59.3 
57.6 
55.8 

53.8 
51.7 
49.5 
47.3 
45.2 

43-2 
41.4 

39.8 

38.5 
37.6 

36.9 
36.6 

36.7 
37.1 
37.8 


II 

9 
7 

5 
3 

o 

3 

5 
8 

10 

12 

IS 

17 
18 

20 

21 
22 
22 
21 
20 

18 
16 

13 
9 

7 

3 
I 

4 

7 
10 


38.8 
40.0 

4'-4  ,^ 
42.8  '^ 
15 


12 
14 


15 


44.3 

45.8 
47.1  ^l 
48.4  "^ 


1. 013 
42  \  203 


-0.161 
65". 10 


0.00 
+0.3 


+0.01 
+0.7 


r  ^rietts. 
Mag.  5.2 


Right 
Ascension. 


h 
3 


m 
16 


20.45 
20.38 
20.28 
20.16 
20.01 

9.86 
9.70 
9.56 
9.43 
9.33 

9.26 
9.24 
9.27 

9.34 
9.46 


/ 
10 

12 

IS 
IS 

16 
14 
13 

10 

7 

2 

3 

7 
12 

17 


9.63 

9.85 
20.10 

20.38 

20.69  3^ 


22 

2S 
28 


21.01 


32 


33 


21.34 
21.68  34 

33 


22.01 
22.33 

22.63 
22.92 

2319 
23.43 
23.64 

23.83 

23.99 
24.11 

24.20 

24.26 

24.28 
24.27 
24.22 


32 
30 

29 

27 
24 
21 

19 

16 
12 

9 
6 


I 
5 


Declina> 
tion  N. 


+  2050 


41.0 
40.8 
40.6 

40.3 
39.9 


39.4 
38.9 
38.3 
37.7 
37.2 

36.7 

36.3 
36.0 

36.0 

36.1 

36.4 
37.0 

37.7 
38.6 

39.7 


3 
4 

S 

5 
6 

6 

5 
S 

4 

3 
o 

I 

3 

6 

7 

9 
II 

12 


13 
13 


40.9 
42.2 

43.5  ^^ 

46.2  '4 
12 

47.4  „ 

48.6  " 

49-^  10 
50.6  'I 

514    , 
7 

52.1 
52.6    ^ 

53.1  ^ 
53-4   I 

53.6  \ 

53.7  ^ 
53-7  ^ 
53.7 


1 .070      +0.381 

I9VOIO    28".8o 


+0.01 


-0.02 


316 


APPARENT  PLACES  OE  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 
1 0.3* 
20.3 

30.3 
Feb.    9.3 

19.2 

Mar     1.2 

II. 2 

21.1 

Apr.  1 0.1 
20.1 
30.0 

May  1 0.0 
20.0 

300 
June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 
Nov.   5.5 

15.5 
25.5 

Dec.    5.4 

^54 
25.4 
35-4 

Sec  S,  Tan  S 
Mean  Place 


e  Brldani. 
Mag.  4.3 


Right 
Ascension. 


h     m 

3  16 

33*86 
3369 
33.49 
33.27 
33.03 

32.78 

32.54 

32.31 
32.10 

31.92 

31.79 
31.70 
31.66 

31.68 
31.76 


43.1 

17 

44.8^7 

20 

46.1  'I 

22 

46.9  ^ 

24 

47.1  ^ 

25 

2 

46.9   ^ 

24 

46.2  7 

23 

45.0  " 

21 

t8 

^3-3  11 
_  ^  20 

4^-3^, 

13 

24 

9 

4 
2 
8 

13 


3^-^9xn 
32.08  '9 

32.32  ^^ 

32.60 

32.92 


28 
32 

34 


33.26 
33.62 
34.00 

34.37 
34.74 

3509 

3542 

35-71 
3598 
36.20 

36.38 
36.51 

36.59 
36.62 

36.61 

36.55 
36.44 
36.30 


36 
38 
37 
37 
35 

33 
29 

27 
22 

18 

13 
8 

3 
I 

6 

II 
14 


Declina- 
tions. 


-4323 


It 


36.1  "* 

33.1  ^° 
30.0  ^^ 

26.7  ^^ 
34 

23.3 
20.0  ^^ 

16.8  3^ 

13.8  3° 
'^     28 

II.O 

24 
8.6 
6.6 
50 
4.0 

3.6 

3.7 

4.4 
5.6 

7.3 
9.5 


20 
16 
10 

4 

I 

7 
12 

17 
22 

25 


27 


12.0 

14.7 
17.6  ^9 
29 


20.5 
23.3 


28 
26 


25.9 
28.3  ^^ 

30.3 


20 


1.376       -0.945 
3i».96o    39".34 


—0.02         +C.04 
+0.3  +0.8 


t  Hydxl. 

Mag.  5.5 


Right 


h 
3 


m 
17 


93 


68.48 

67.55 

66.54  '°' 

65.47  ^^ 

64.37  "" 
no 

63.27 
62.20 '"^ 

61.19'^' 
60.26   ^3 
«3 
70 


59.43 

58.73 
58.18 

57.78 

57.54 
57.48 

57.60 
57.88 
58.32 
58.92 
59.64 


55 
40 

24 
6 

12 

38 

44 
60 
72 

84 


60.48 
61.41 
62.39 
63.40 

64.41  '°' 


93 
98 

lOI 


65.39 
66.29 

67.10 

67.78 
68.31 

68.67 
68.84 
68.82 
68.61 
68.21 

67.64 
66.92 
66.06 


98 

90 
81 
68 

53 
36 

17 

2 

21 
40 

57 

72 
86 


Declina- 
tioiiS. 


-7741 


n 


^5-3  ,. 
66.9'*^ 

67-9  , 
68.3   * 

68.1  ' 
7 

67.4 
66.1^3 

64.2  '9 
62.0  " 

59-3  '^ 
3' 

56.2 

49-5  11 
42.2  37 

^'•'  35 
35-1  " 

31.8  33 
28.8  3° 
26.2  '^ 

22 

16 
II 

5 

I 

7 


tf  Penei. 

Mag.  1.9 


Right 
Ascennoo. 


24.0 
22.4 
21.3 
20.8 
20.9 


13 


21.6 

22.9 
24.8  ^9 
27.2 
30.0 


24 
28 

31 


33-1 
36.4 

39-7 
430 
46.1 

48.9 

51.3 
53.3 


33 

33 

33 

31 
28 

24 
20 


4.692       -4585 
63''.i38    57"-79 


-0.09         +0.20 
+0.3  +0.8 


m 
18 


h 
3 

6!56 

6.44 
6.27 

6,06 
5.83 

5.58 

5.33 
5.10 

4.90 

4.74 

4.63 

4.59 
4.61 

4.70 
4.86 


12 

17 
21 

«3 

25 

25 

23 
20 

16 

II 

4 

2 

9 
16 

32 

5.36 
5.70  ^^ 
6.08  3» 

'■''  % 

6.92 

8.28  ^5 
8.72^ 

43 
9.15 
9.55 


40 

9.92  3*^ 

20.26  34 

20.56  30 
20 

21 

17 
12 

7 

I 

4 
10 


20.82 
21.03 
21.20 
21.32 
21.39 

21.40 
21.36 
21.26 


Dedina- 
tlooN. 


4-49  33 


tt 


53.3 
54.4 
55.1 
55.4 
55.3 

54.9 

54.1 

52.9 

51.5 
50.0 

48.2 
46.4 

44.7 
43.0 

41.5 

40.2 

39.2 

38.4 
38.0 

38.0 

38.2 

38.7 
39.6 
40.7 
42.1 

43.7 

45-5 

47.4 

49.5 
51.6 

53.7 

55.9 
58.0 

60.0 

61.9 

63.6 
65.1 
66.4 


II 

7 

3 

I 

4 
8 

13 
14 

15 
18 

18 

17 
17 
15 
13 

10 

8 

4 
o 


5 

9 
II 

14 
16 

18 
19 

31 
21 
21 

22 
21 
30 

19 
17 

15 
13 


1.542         +I.I74 

I4«.796    34". 51 


+0.02 
+0.3 


-0.05 
+0.8 


OTiQxL 

Mag.  3.? 


Right 


h     m 

3  20 

s 
5.65 

5.59 
5.50 

5.38 
5.24 


6 
9 

13 

14 
15 


15 


5.09 

4.80^^ 
4.68   " 

4.58 


10 

7 


4.51 
4.49 
4.50 

4.57 
4.68 


7 
II 

15 


20 


4.83 
503  ^, 

5-5^  30 

30 
6.11 
6.42 

6.74 
7.05 
7.35 


31 

32 

31 

30 
39 


37 


7.64 
7-91  ^^ 

8.39  '3 
8.60 


8.78 
8.92 
9.04 

9.13 
9.19 

9.21 
9.20 

9.15 


31 
18 

14 
12 

9 
6 


1. 01 3 

14'. 313 


0.00 

■*o-3 
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^«n  Solar 
Date. 


2  H.  Gamelop. 
Mag.  4.4 


Right 
Ascension. 


0.    0.4 

10.3 
20.3 

30.3 
^-      9-3 

19.2 

r.  1.2 
II. 2 
21. 1 

311 

r.  10. 1 
20.1 
30.0 

y  1 0.0 
20.0 

30.0 

le    8.9 

18.9 

28.9 

y     8.8 

18.8 
28.8 
7.8 
17.7 
27.7 


S 


>t.  6.7 
16.7 
26.6 

:.  6.6 
16.6 

26.5 

v-.  5.5 
15-5 
25-5 

-.    5-4 

15.4 
25-4 
35.4 


.  Place 


h     m 
3    22 

^•7<^  x8 
2.52  '° 

2.28  ^4 

1.99^^ 

1.67^^ 
34 

1-33 
0.99  ^^ 

0.68  ^l 

28 

0.40 

0.18 


0.02 

9.94 

9-95 
0.04 

0.22 


22 
16 

8 
I 

9 
18 

26 


0.48 
0.81  ^^ 
I.2I  ^ 
1.67^ 

2.17  5° 

53 

3-26    6 

4.38  5^ 

4-93  ^^ 
53 

5-4^   CO 

6.86^ 
38 

3a 

7.56 

7.83 
8.04 

8.18 

8.26 


7.24 


27 
21 

14 
8 

I 


8.25 
8.18 
8.04 


7 
14 


Declina- 
tion N. 


+5938 


/f 


63.1 
64.6 

65.6 

66.2 
66.3 

66.0 

65.3 
64.1 

62.5 

60.7 

58.6 

56.5 
54-3 
52.1 
50.1 

48.3 
46.7 

45-5 
44.6 

44.1 

44.0 
44.2 
44.8 
45.8 
471 

48.7 
50.6 

52.7 
550 

57-4 

59-9 
62.5 

65.1 

67.7 

70.1 

72.3 

74-3 
76.0 


15 
10 

6 

I 

3 

7 
12 

16 

18 

21 

21 
22 
22 
20 
18 

16 
12 

9 

5 
I 

2 

6 

10 

13 
16 

19 
21 

23 
24 

25 

26 
26 
26 

24 

22 

20 

17 


1.979         +1.708 

io*.563    42  ".66 


+0.03 

+0,3 


-0.0; 
+0.8 


S  Tauri. 
Mag.  3.8 


Right 
Ascension. 


h 
3 


m 
22 


3509 
3502 

34.93 
3481 
34.68  '3 


7 

9 
12 


34-53 
34.38 

34.24 

34.11 
34.01 

33.94 

33.91 

33.93 

33.99 
34.10 


15 

15 
14 

13 
10 

7 

3 

2 

6 
II 

15 


20 


34.25 

34.68  'I 
34.94 


26 
29 


3523  ,^ 
30 

35.53  „ 

35.84  II 
36.16^^ 

36.47  ^' 

3^-77  Z 
29 

37.06 
37.34 


28 
25 


37.59  ^, 
3782  ^3 

38.03  " 


38.21 

38.37 
38.49 
38.58 
38.64 

38.66 
38.65 
38.61 


18 

16 
12 

9 
6 


Declina- 
tion N. 


+   9  26 


22.1 

21.5 
21.0 

20.5 

20.0 

19.6 
19.2 
19.0 
18.8 
18.7 

18.8 
19.0 
19.4 
20.0 
20.8 

21.8 
22.9 
24.2 


6 

5 
5 
5 

4 

4 

2 

2 
I 
I 

2 

4 
6 

8 

10 

II 
13 


25.6  '^ 

27.1  ^^ 

15 

28.6 

30.1 

32.8  ^3 
34-0 


15 
14 


12 
10 


35.0 

35-9 
36.5 
36.9 
37.1 

37.1 
36.9 
36.7 
36.3 
35.8 

35-2 
34-7 
34- 1 


9 
6 

4 

2 

o 

2 

2 

4 

5 
6 

5 
6 


1. 014       +0.166 
33».63i     i2".97 


0.00        -o.oi 
+0.3  40.8 

f  Eph  15I 


yTauii. 
Mag.  4.3 


Right 
Ascensko. 


h 
3 


m 
26 


s 
2.16 

2.10 

2.01 

1.89 

1.75 

1.60 

1.45 

I.3I 
1. 18 

1.07 

1. 00 
0.97 
0.99 
1.05 
1. 16 

I.3I 
1.50 

1.73 
2.00 

2.29 

2.59 
2.90 

3.22 

3.54 
3.85 

4.14 
4.42 
4.68 
4.92 

5.14 

5.32 
5.48 
5.61 

5.71 

5-77 

5.80 
580 

5-76 


6 

9 

2 

4 
5 

5 
4 

3 
I 


3 

2 

6 
II 

15 

19 

23 

27 
29 

30 

31 
32 
32 
31 
29 

28 
26 

24 
22 

18 

16 

13 
10 

6 

3 

o 
4 


Declina- 
tion N. 


+  1238 


tt 


56.1 
55.7 
55.3 
54.8 

54.4 

53.9 
53.5 
53.2 

52.9 

52.7 

52.6 

52.7 
52.9 
53.3 
53.9 

54.6 
55.6 
56.7 
57.9 
59.3 

60.7 
62.1 

63.5 
64.8 

66.0 

67.0 
67.9 
68.7 
69.2 

695 

69.7 
69.8 
69.7 

69.5 
69.2 

68.8 
68.4 
68.0 


4 
4 
5 
4 
5 

4 
3 

3 

2 

I 

I 

2 

4 
6 

7 

o 

I 
2 

4 
4 

4 
4 

3 

2 


9 
8 

5 

3 

2 

I 
I 

2 

3 

4 

4 

4 


1.025       +0.224 
io».686    46".i8 


0.00 
+0.2 


-0.01 
+0.% 


fXridanl. 
Mag.  3.8 


Right 
Ascensicm. 


h     m 

3  28 


57.01 

56.94 
56.84 

56.71 
56.56 

56.40 

56.24 
56.09 

55.95 
55.83 

55-75 
55.70 
55.70 

55.74 
55.82 

55.95 
56.12 

56.33 

56.57 
56.84 

57.13 

57.43 

57.73 
58.03 

58.33 


7 
10 

13 

IS 
16 

16 

15 
14 
12 

8 

5 
o 

4 
8 

13 

17 
21 

24 
27 
29 

30 
30 
30 
30 
28 

58.61 
58.88  ^7 

59.13  *^ 

5936  II 

59.56  "° 
17 

59.73  ^. 
59.88  '? 

59.99 
60.07 

60.12    ^ 

I 

60.13 
60.11    ^ 
60.05 


II 
8 


Declina- 
tions. 


-    944 


// 


38.6 

39.9 
40.9 

41.7 

42.2 

42.5 
42.6 

42.4 

41.9 

41.2 


13 
10 

8 

5 
3 

I 
2 

5 

7 
10 


40.2 
390 

37-5 

34-0 


12 
15 


32.0 
29.9 
27.7 
25.6 

23.5 


20 

21 
22 
21 
21 
20 


18 
16 


21.5 
19.7 

18.1 

16.8  '3 

15.8  ^! 


15.1 
14.8 

14.9 

15.3 
16.1 

17.2 
18.4 
19.9 
21.4 
23.0 


3 

I 

4 

8 
II 

12 

15 

15 
16 

15 

24.5  „ 
26.0  '5 

27-3  '^ 


1.015      -0.172 
55».49i    42".8i 
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7^  Bridani. 

S  Persei. 

(^Bridanl. 

y 

M«m  Solar 

Mag.  4.3 

Mag.  3.1 

Mag.  3.7 

M 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Ascension. 

tion  S. 
0       1 

Ascension. 

tion  N. 

Ascension. 

tions. 

Asccnsii 

h      m 

h     m 

e          / 

h     tn 

0      f 

h     n 

3  30     :-2i  54 

a  § 

3  36 

+  4731 

3  39 

—  102 

0f 

3    3^ 

Jan.    0.4 

s 

3.51 

63- 1    ' 

53-87  „ 

18.0 

3 

12. II 

57.9  „ 

s 
26.64 

10.3 

342    ^l 

53.78    9 

19.9 

12.04    I 

59-^    0 

26.56 

20.3 

330  ! 

64.3  " 

53.63  \i 

'*-95  I 

60.1  " 

60.9  ! 
61.5  ^ 

26.44 

30.3 

3.16  \t 

65.2    I 
65.8    ^ 

53-44   ' 

20.3       ^ 

"83" 

26.28 

Feb.    9.3 

2.99  ' 

22 

53-22 

20.4 

11.68 'S 

26.09 

17 

2 

23 

3 

16 

4 

19.2 

2.82  „ 

66.0 

52.99  ^^ 

20.1     ^ 
'9-5    ' 

"•52       . 

61.9 

25.88 

Mar.    1 .2 

246     t 

65.8   \ 

52.75 ,, 

"•36 

11.20 

62.0  ' 

25.66 

II. 2 

653   ^ 

52.52  ^ 

18.6    9 

61.8  ' 

25.45 

21.2 

2.31 

644  z 

52.31 :: 

»7-4  " 

11.06'^ 

61.3    s 

25.26 

3I-I 

2.18  '3 

63.2 " 

52.14^7 

16.0  '4 

10.93    '^ 

60.6  7 

25.11 

10 

IS 

12 

16 

9 

10 

Apr.  1 0.1 

2.08 

61.7 

52.02 
51.96  J 

14.4  „ 

10.84 

59*^  „ 

25.00 

20.1 

2.01          ^ 

60.0'^ 

"•7 

10.79    I 

58.4 

24.94 

30.0 

2.00         ^ 

57.9 " 

51.96 1 

52.02 

10.78 

56-9 

55.3 

24.94 

May  1 0.0 

2.03    ;^ 

55-6  '^ 

9.5 

10.81    I 

25.00 

20.0 

2.10    ' 

53.2  ^* 

52.15  '^ 

8.1  '4 

10.89  / 

53-4  '' 

25.12 

13 

26 

20 

13 

12 

20 

30.0 
June   8.9 

2-39  „ 

5^-35  ,, 
52.60^5 

6.8 
5-7" 

I  1. 01       , 

51.4,, 
49.3  ,, 

25.30 
25.53 

18.9 

2.60  " 

45-4  '' 

52.90^° 

5.0   I 

11.37'° 

22 

47.1 

25.82 

28.9 

284 !! 

42.8    ; 

53.25  \i 

4.5 

1 1. 61  »:^ 

"•«7S 

22 

44.9,, 

26.14 

July    8.9 

29 

40.3 

22 

53.64  ^^ 

4-3! 

42.8  " 

20 

26.50 

18.8 

3-40  ,^ 

38'  ,„ 

5405 ,, 

4-4    , 

'2'5  ,„ 

^°«  x8 
39  0  ° 

26.88 

28.8 

3.71   ^ 

^^         20 
36- ^     ,A 

54.48  ^^ 

4.8   4 

12.45  ^° 

27.28 

Aug.   7.8 

4.02  ■' 

10 

34-5  „ 

54.92  ^ 

5.5    I 

12.75^: 

17 

37-3 ,; 

27.68 

177 

4-33  ^1 

33-2    i 
32.4    . 

55.36  ]!  ;    6.4  ^ 

13.06  3- 

36.0  'i 

28.09 

27.7 

4.64  f ' 

55.79 :: 

7-5" 

13.36  3° 

35.0  ^ 

28.49 

30 

4 

42 

14 

29 

Sept.  6.7 

4-94  ^8 

32.0 

^'^^^^  40   ^-9  ^^ 

'3.65 

'3-92 ,; 

14.18  'f 

34.3  , 

28.88 

16.7 

5-22  „ 

32.0    , 

56.61  ^^ 
56.99  ^^ 

10.4    '^ 

34.0  I 

29.25 

26.6 

5-47  \\ 

325    ' 

12.1  '7 

•3-9 : 

34'    ! 

29.60 

Oct.    6.6 

5-7°  J 

33.5  ! 

57.33  :^ 

'4-41  !^ 

34-5    a 

29.92 

16.6 

5-9' :« 

34«  :^ 

57-^5  ^^ 

'5« :: 

14.62  " 
19 

8 

35-3  „ 

30.21 

26.6 

6.09 

3^-4  ,„ 

57.93  ,, 

^7-7  ,, 

14.81  ,^ 

363 

30.47 

Nov.   5.5 

^•^^^        0 

38.3  \\ 

5»-'7   0 

19.6  '9 

,4.96 

37.6   3 

30.70 

15.5 
25.5 

6.33     '^ 

6.40     7 

42.6  " 

58.36 '9!  21.6- 

5»-5o  ;* ;  23.4 ;' 
58.60 "  25.2  '8 

4 !         17 

15.09^3 
15.18    I 

407  . 

30.88 
31.02 

Dec.    5.4 

6.44     ^ 
0 

44-8  " 

20 

15.24    J 

2 

42-3  ,6 

31.12 

1.5.4 

6.44 

46.8 

58.64       26.9 

K5.26         43.9 

3117 

254 

6.40  ^ 

48.8  ! 

58.63   ^ 

28.3    ^ 

15.25    ,  1  45.3  '^ 

3II6 

35-4 

6.33  ^ 

50.5  '^ 

58.56  7 

29.6  '^ 

15.20    5 
X.016 

,  46.7  '4 

3III 

Sec  d.  Tan  S 

1.078       -0.402 

I.481          +1.092 

-0.177 

1.3 

Mean  Place 

i\905    62  "76 

5i".984      o".3i 

IOV548    62".i3 

24'^ 

DV  «»  D»  « 

-o.oi         +0.02 

+0.02         -0.04 

0.00         +0.01 

+O.0i 

D^  S,  D^  S 

+0.3 

+0.8    1 

+0.2 

+0.8      1 

+0.2 

40.8 

•fO.3 

VUp\iis\ 
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Solar 
Date. 


Jan. 


Feb. 


0.4 
10.4 
20.3 

9-3 


19.2 

Har.    1 .2 

II. 2 

21.2 

311 

Apr.  1 0.1 
20.1 

30- 1 
May  lo.o 

20.0 

30-0 
June   8.9 

18.9 

28.9 

Jtily    8.9 

18.8 
28.8 

7.8 
17.7 

27.7 


6.7 
16.7 
26.6 

6.6 
16.6 


5  H.  Camelop. 
Mag.  4.7 


RiKht 
Ascension. 


Aug. 


Oct. 


26.6 
Nov.   5.5 

15.5 
25-5 
54 

15.4 
25.4 
35-4 


h     m 

3  41 

s 

25.26 

24.96  ^° 

24.57  f^ 

24.09  ^ 

23.56  53 

23.00 
22.43  5^ 

21.88  55 
49 


21.39 
20.98 

20.66 

20.45 
20.37 

20.42 

20.60 

20.91 


41 
3a 

21 
8 

5 
18 

31 
43 


21.34  „ 
2 1 .87  53 


22.49 
23.19 

2395 

24.75 

25.58 
26.42 

27.25 


62 
70 
76 

80 

83 
84 

S3 
8a 


28.07 
28.85 

29.59 
30.27 

30.88 


78 
74 
68 

61 

S3 

31.41 
31.85  ^ 


Sec^.Tan^ 
^i«Bi  Place 


32.20 

32.43 
32.55 

32.56 

32.44 
32.21 


35 

23 
12 


12 

33 


Declina- 
tion N. 


+71    4 


ff 


38.8 
40.9 

42.5 
43.6 
44.2 

44.2 

43.7 
42.6 

41. 1 
39.2 

37.0 
34.6 
32.0 
29.4 
26.9 

24.6 
22.4 
20.5 
19.0 
17.8 

17.1 
16.8 
16.9 
17.4 
18.3 

19.6 

21.3 

23.3 
25.6 

28.2 


21 

16 

II 
6 
o 

5 
II 

IS 

19 
22 

24 

26 

26 

25 
23 

22 

19 

IS 
12 

7 

3 
I 

5 

9 

13 

17 
20 

23 
26 

27 

33.8  '^ 
36.8  ^^ 

39.8  ^^ 
4-«  ^8 

48.1  ^5 
22 
50.3 


VTanxl. 

Mag.  3.0 


Rieht 
Ascension. 


3.083        +2.917 
3Z'.890     I7".87 


4O.06 

+o.a 


-o.ii 
+0.8 


h     m 

3  42 


27.32 
27.27 
27.18 
27.06 
26.92 


5 

9 
12 

14 
16 


26.76 
26.59 
26.43 
26.28  '5 
26.16  " 


17 
16 


4 
o 


26.07 

26.03 

26.03 

26.08    5 

26.18  '"^ 
15 

26.33 
26.52 
26.76 
27.03  ^7 
27.32  ^^ 


19 

24 


27.64 
27.97 
28.31 
28.65 
28.98 


32 

33 
34 
34 
33 
33 


31 
29 


29.30 
29.61 
29.90 

27 
30.17  ^^ 

30.41   l'^ 

30.62 
30.81 

30.97 
31.09 

31.18 

31.23 

31.24 
31.21 


19 
16 

12 
9 

S 

I 
3 


Declina- 
tion N . 


+  2350 


n 


A7'7 
47-7 
47-7 
47.5 
47.3 

46.9 
46.4 

45.9 
45.3 
44.7 

44.1 
43.6 
43.2 
42.9 

42.7 

42.8 

43.1 

43-5 
44.1 

44.9 

45.8 
46.8 

47.9 
49.0 

50.2 

51.3 
52.4 
53.4 
54.3 
55.1 

55.8 

56.4 
57.0 

57.4 
57.8 

58.0 
58.2 

58.3 


o 
o 

2 
2 

4 

5 

S 
6 

6 

6 

S 
4 

3 
2 


3 
4 
6 
8 

9 

10 
II 
II 
12 
II 

II 
10 

9 
8 

7 

6 
6 

4 
4 

2 

2 
I 


1.093       +0.442 
25'-7i9    3S".i8 


40.0I 

+0.3 


-0.02 

+0.8 


T«  EridRnl. 
Mag.  4.3 


Right 
Ascension. 


h     m 

3  43 

s 

3.II 
3.02 

2.90 

2.75 
2.58 

2.40 

2.21 
2.03 

1.86 
1.72 


1.60 

1.53 
1.50 

I.5I 
1.57 


7 

3 

I 

6 
II 


Declina- 
tions. 


-23  29 


It 


57.0 

58.7  '' 
60.0  '3 

61.0 

61.7  7 


g"  Eridani. 
Mag.  4.2 


Right 
Ascension. 


1.68 
1.83  '5 
2.03  ^° 
2.26  ^3 


2.52 

2.80 
3.10 

3.41 
372 

4.03 


26 
28 

30 
31 
31 
31 


30 

4.33 
4.62  ^9 

4.89  '7 

5.13 

5.35 


62.0 
62.0 
61.5 
60.7 
59.6 

58.1 

56.3 

54.2 

51.9 
49.5 

46.9 
44.2 

41.5 
38.9 
36.5 

34.2 
32.2 

30.5 
29.2 

28.3 


S 
8 

II 

15 

18 
21 

23 
24 
26 

27 

27 
26 

24 
23 

20 

17 

13 

9 

4 


24  ! 


I 
22  ' 

18 


5.53 

5.69 
5-8i 

5.89 

5-94 

5-95 
5.92 
5.85 


16 
12 

8 

5 
I 

3 

7 


27.9 
27.9 

28.5 

30.8   '^ 
17 

32.5 

34.5 

36.7 
39.0 

41.3 


43.6 
45.7 
47.5 


20 
22 

23 
23 
23 


21 

18 


I.O9I 

""•433 


-0-435 
58"-26 


h 
3 


m 

46 


-O.OI 

+0.2 


+0.02 


8.29 
8.17 
8.01' 
7.82 

7.61 


12 
16 

19 
21 
22 


7.39  ^. 

6.93   " 
6.72 

6.54 


23 
21 

18 
15 


6.39 
6.28 

6.22 

6.21 

6.25 


II 
6 
I 

4 
9 

6.34^. 

6.68  '9 
6.91  ^3 

7.18  ^7 
30 

7.48 

7.80  3^ 

8.13^^ 

8.81  ^ 

33 

9.14 


9.45 

9.74 
20.00 

20.23 

20.43 

20.59 
20.71 

20.78 

20.81 

20.80 
20.74 
20.64 


31 

29 
26 

23 
20 


16 
12 

7 

3 
I 

6 
10 


Declina- 
tions. 


—  3626 
It 

86.1 
88.0  'I 
89.6  '^ 
90.7 
91.4 


II 

7 

2 


91.6 

91.3 
90.6 

89.5 
87.9 

86.0 

83.7 
81. 1 

78.3 
75-4 


3 

7 
II 

16 

19 

23 
26 

28 

29 

31 


31 


72.3 
69.2 

66.1  ^' 

60.3 

57.8 

55.7 
53.9 
52.7 
51.9 

51.7 
52.0 

52.9 
54.2 
56.1 


25 

21 
18 
12 

8 

2 

3 

9 

13 

19 
22 


58-3  „ 

60.8 's 

63.5 " 

66.4 
69.2 


29 
28 
26 


71.8 

74.3 
76.5 


25 

22 


1.243         -0.739 

i6\434    84".9i 


-V0.1 
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APPARENT  PLACES  OF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


30.0 

June  8.9 

18.9 
28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 
Nov.   5.5 

I^ec.    5.5 


y  Hydri. 
Mag.  3.2 


RiKht 
Ascension. 


Sec  5,  Tan  S 
Mean  Place 

D',^  a,  D„  a 


37.03 


66 


3^>-37 
35.^>2  75 

34.80  J^ 
33.94  33 

33.06 

30.54  „ 

29.81  73 
64 

29.17 
28.64  ^^ 

28.24  ^^ 
27.96  ^^ 

27.82  '4 

I 

27.81 

28.23 

28.64  ^' 
29.16  f 

62 

29.78 

30.48  7° 

31.25  Jl" 
32.06  J^ 

32.89  I 

33.70 

34.48  ^^ 
35.20  7 

35.83  '^ 

36-75  ,6 
37.01 

37.13 

37.09  z. 

36.89  ° 

33 
36.56 
36.09  ^ 

35.49 


Declina- 
tion S. 


-7429 

^^•^  ,0 
66.3  ="* 

67.8  ^s 

68.8  " 
69.1    ^ 


60.1 

57.1  ^° 
53-8  33 
50.3  35 

39.6   ^^ 

36.2  34 

33.0  3^ 

30.1  "^ 


33.2 

36.4  ^^ 
39.8  3^ 

43.3  -^^ 
46.6  33 

52.5  '^ 
54.8  ^3 

-3  605 
58".93 


+0.13 
+0.8 


C  Persei. 
Mag.  2.9 


Right 
Ascension. 


48.81 
48.76 
48.67 

48.54 
48.38 

48.21 
48.02 
47.84 
47.68 

47.55 

47.45 
47.39 
47.38 

47.43 
47.53 

47.68 
47.88 

48.13 
48.41 

48.72 

49.05 
49.40 
49.76 
50.12 
50.48 

50.82 

51.15 
51.47 
51.76 
52.03 

52.27 

52.48 
52.65 

52.79 
52.89 

52.95 
52.96 

52.93 


21 


Declina- 
tion N. 


+  3137 


It 


70.0 

69.5 
68.9 

68.1 
67.3 


9  H.  Camelop. 

Mag.  5.2 


Right 
Asocnnoo. 


1. 175        +0.616 
47'.io5    55".5S 


36 


53.97 
53.61 
53.26  35 

20 

52.47 
52.34  ^\ 

52.29    5 

52.33 

5246  II 
22 

52.68 

52.98  ^^ 

53.35  f; 
53.79  zL 

54-81 
55-37  \ 
55-94  " 
5653  ,ft 
57.XI  ^ 

57.68 

58.22  54 

58745 

59.22  ^ 

59.66  ^ 
39 
60.05 

60.39  ^ 
60.66  ^7 
60.86  *° 

60.99  '^ 


DecUna. 
tioaN. 


-1-60  51 


12 


^3 


22 
19 


2.054 

52'-744 


+1.794 
39".6a 


£Penei. 

Mag.  3.0 


Right 


Dcdiu- 
tiooN. 


+3945 


3.70 

4.00 

4.27 
4.50 


23 


X.30I 

8'.747 


64.2 


II 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Sobr 


]an.  0.4 
10.4 
20.3 

30.3 
Feb.   9.3 

19.3 
Kar.   1.2 

11.2 

21.2 

31.1 

Apr.  10. 1 
20.1 

30.1 

May  lo.o 

20.0 

30.0 

Jnne  8.9 

18.9 

28.9 

July   8.9 

18.8 
28.8 
Ang.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct  6.6 
16.6 

26.6 
••ov.  5.5 

15.5 

I^.   5.5 

15.4 
25.4 
35.4 


f  Penei. 
Mag.  4.0 


Richt 


:<.T«i« 

J  J^  Place 


h     sn 

3  53 

s 

28.55 
28.49 
28.39 

28.26 

28.10 

27.91 

27.72 

27.53 
27.35 

27.20 


27.09 
27.03 

27.02 
27.06 
27.16 


DecUn»- 
tiooN. 


^731 

27.51 
27.76 

28.05 
28.37 

28.72 
29.08 

2945 

29.83 
30.20 

30.56 
30.90 
31.23 
31.54 
31.83 

32.08 

32.30 

32.49 
32.64 

32.75 

32.81 

32.83 
32.80 


4 
10 

ao 

3a 
35 

36 
37 
38 
37 
36 

34 

33 

31 
39 

as 
22 

15 
II 

6 


+  3532 


n 


65.4 
66.0 

66.5 

66.7 

66.7 

66.5 
66.0 

65.3 

64.5 
63.6 

62.5 

61.5 
60.4 

59-5 
58.6 

58.0 

57.5 
57.2 

57.2 
57.4 

57.8 
58.3 

59.1 
60.0 

61.0 


6 

5 

2 

o 

2 

5 

7 
8 

9 

II 

10 
II 

9 

9 
6 

5 

3 

o 

2 
4 

5 
8 

9 
10 

II 


y  Xxidaiii. 

Mag.  3.2 


Right 


12 
12 


62.1 

633 
64.5 

65.8  '3 
67.0  " 


68.3 

69.5 

70.7 
71.8 

72.9 

73.8 
74.7 
75.4 


13 

12 
12 
II 
II 

9 


X.329       +0.715 
a6».7s6    5o".68 


+0.02 
+o.a 


-0.03 
+0.9 


h     m 

3  54 

8 

5.43       , 

5.37 

527 

5.15 
500 


4.84 
4.67 

4.50 

4.34 
4.21 

4.10 

4.03 
4.00 

4.02 

4.08 

4.18 

4.33 
452 

4.74 
4.99 


10 
12 

15 
16 

17 

17 
16 

13 
II 

7 

3 

2 

6 
10 

15 

19 
22 

25 
28 


29 


5.27 

5.86  3^ 
6.16  3° 
6.46  30 


6.76 
7.04 

7.31 
7.55 
7-77 

7.97 
8.14 

8.27 

8.38 

8.45 

8.48 
8.48 

8.43 


30 

28 
27 

24 
22 

20 

17 

13 
II 


Dedinar 
tkmS. 


-1344 


It 


550 
56.4 

57-6 
58.6 

59.3 

59.7 

59.9 

59.7 
59.2 

58.4 


14 
12 

10 

7 

4 

2 
2 

5 
8 

10 


A.  Tauri. 
Var.  3.3-4.2 


Right 
Ajofntion. 


57.4 
56.1 

54.5 
52.7 
50.7 


13 
16 

18 

20 

21 

48.6 

46.4  " 

44.1    II 
41.8^3 

^^  A  22 

39-6  „ 

37-5  ,„ 
35-6 

34.0 
32.6 
31.6 


14 
10 

6 


31.0 
30.8 
310 
316 
32.5 

33.8 

35.3 
370 

38.9 
40.8 

42.6 

44-4 
46.0 


1.029      -0.245 
3*.793     58".63 


33381°— 19x1 


-o.oi        +0.01 
+0.2  +0.9 

fEphzs) 


h     m 

3  55 


59.77 

59-73 
59.66 

59.55 
59.42    3 


4 

7 

II 


59.27 

59.11 

58.95 
58.81 

58.69 

58.59 
58.54 
58.52 
58.56 
58.64 

58.76 

58.93 
59.14 
59.38 
59.64 


15 

16 
16 

14 
12 

10 

5 

2 

4 

8 

12 

17 
21 

24 
26 

29 


31 
31 
32 


59.93 
60.24 

60.55 
60.87 
61.18  3^ 
30 
61.48 

61.78 
62.05 
62.31 

62.55 


30 

27 
26 

24 
21 


Dedina- 
tiooN. 


62.76 
62.95 
63.11 
63.23 
63.33 

63.39 
6341 
6339 


19 
16 

12 

10 

6 


+  12  15 


// 


3.1 
2.7 
2.3 

1.8 
1.4 

I.I 
0.7 
0.4 
0,2 
0.0 

9.9 
0.0 

0.2 

0.6 

I.I 

1.8 
2.7 

3.7 
4.8 
6.0 

7.3 

8.5 

9.7 
20.9 

22.0 

22.9 

23.7 

24.3 
24.7 

24.9 

24.9 
24.8 

24.6 

24.2 

23.8 

234 
23.0 

22.5 


4 
4 
5 
4 
3 

4 

3 
2 

2 

I 

I 

2 

4 
5 
7 

9 
10 

II 

12 

13 

12 
12 
12 
II 

9 

8 
6 

4 

2 

o 

I 
2 

4 
4 

4 

4 

5 


dBettcull. 

Mag.  4.4 


Right 


h 

3 


m 

57 


26.53 
26.23 

25.87 

25.47 

25.03 


30 
36 
40 

44 
46 


46 


1.023 
58M59 


+0.217 
3".56 


0.00 
+0.2 


-O.OI 


24.57 

24.11 

23.66  ^5 

23.23  ^3 

22.84  ^9 

33 
22.51 

22.23 

22.03 

21.90 

21.85 


28 
20 

13 
5 
4 


21.89 
22.01 
22.20 


12 
19 

22.47  ^^ 

22.81  ^^ 
39 

23.20 

23.64  ^ 

24.11  ^^ 

24.61  5° 

25.11  ^° 
49 

25.60 

26.08^ 

26.52 

26.92 

27.27 


44 
40 

35 
28 


20 


27-55 

27.75  ^, 

27.88  '3 

27.93    ^ 

27.89  ^ 


27.78 

27-59 
27-32 


II 


19 
27 


Dedina- 
tioiiS. 


-6137 


n 


86.7 

89.0 

90.8 

92.0 
92.6 

92.7 

92.3 
91.3 

89.7 
87.7 


23 
18 

12 
6 
I 

4 
10 
16 
20 

24 


28 

31 
33 


85.3 
82.5 

79.4 
76.1 

72.6  ^l 
36 

69.0 

65-5  ^^ 
62.0  ^^ 

58.7  ^^ 
55.7 


53.0 

50.7 
49.0 

47.9 
47.3 


30 
27 

23 

17 
II 

6 


47-3    , 
48.0    ' 

51.2  *^ 

53.5  II 

56.3 

59-5  l^ 
62.8  ^^ 

66.2  ^"^ 

69.6  3-* 
32 

72.8 

75.7  II 
78.2  ^5 


2.105      "1.852 
23«.686    82".8o 


-0.04 


■K).o6 
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APPARENT  PLACES  0¥  STARS,  1915, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 

20.3 
30.3 

Feb.    9.3 

Mar.  1.2 
II. 2 
21,2 

31. 1 

Apr.  1 0.1 
20. 1 
30.1 

May  1 0.0 
20.0 

30.0 

June   9.0 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  j.S 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 
Nov.   5.5 

15-5 

25.5 
Dec.    5.5 

15.4 

-5-4 

354 

Sec  S,  Tan  6 
Mean  Place 


i^Tanxl. 
Mag.  3.9 


Right 

Ascension. 


h     m 

3  58 

s 
39.61 

39.57  : 


II 


39.50 

39.39 
39.26  ^ 

39.11 

38.80  '^ 
38.66  ^"^ 

3853 


13 
10 


2 
2 

7 
12 

16 
20 


38.43 
38.38 
38.36 
38.38 
38.45 

38.57 

38.73 

38.93  ^^ 
39.16  ^^ 

3070 
40.00  ^^ 

4^^.30 
40.61  '^^ 

40.92 

.10 

^  28 

41.50 

41-77- 
4203 

42.26  ^' 

21 

42. So  '■' 

I  ^ 

43.02 


oi 


9 
6 


43.08 
43.10 
43.08 


I>eclina- 
tionN. 


+   5  45 


23.4 
22.6 

22.0 

21.4 

20.9 

20.5 
20.2 
20.0 
19.9 
20.0 

20.2 
20.6 
21. 1 
21.9 
22.8 

23.8 

25.1 
26.4 

27.8 
29-3 

30.8 
32.2 
33-6 
34.8 
35.8 

36.7 
37.3 
37.7 
37.8 

37.7 

37-4 
36.9 
36.3 
35-6 
34.8 

34.0 
33.2 
32.4 


8 
6 
6 

5 
4 

3 

2 

I 
I 
2 

4 

5 
8 

9 
10 

13 
13 
14 
15 
15 

14 

14 
12 

10 

Q 

6 

4 
I 
I 

3 

6 

/ 

8 

8 

8 
8 


1.005       +0.101 
38\ooi     i5".28 


0.00 

+0.2 


0.00 

+0.9 


A  Taurl. 

Mag.  4.5 


Right 


h     m 

3  59 

s 

41.73 
41.69 

41.62 

41-51 
41.37 


4 

7 
II 

14 
16 


16 


41. 21 
41.05 
40.88  '7 

40.73  \l 

40.60    -^ 
10 

40.50 

40.44 
40.42 

40.46 
40.54 


40.67 
40.84 
41.06 

41.31 
41.59 


6 

2 

4 
8 

13 

17 
22 

28 
31 


41.90 

42.22 

42.55  ,^ 
42.88  ^l 

43.21  ^^ 

43.53 

43.84 
44.14 

44.41 

44.67 

44.90 
45.10 
45.28 

45.42 
45.52 

45.59 
45.61 
45.60 


32 


32 

31 

30 
27 

26 

23 

20 
18 

34 
10 


2 
I 


Declina- 
tion N. 


+  21  51 


I 


3.7 

3.7 
3.6 

3.4 
3.2 

2.9 

2.5 
2.0 

1.6 
I.I 

0.6 
0.2 

9.9 
9-7 
9-7 

9.8 
0.1 

0.5 
I.I 

1.9 

2.8 

3.7 
4.7 
5.8 
6.8 

7.8 

8.7 

9.5 
0.2 

0.8 


1.4 
21.8 

22.1 

22.4 

22.6 

22.7 
22.8 
22.8 


o 

I 
2 
3 

3 

4 
5 

4 
5 
5 

4 

3 

2 

o 
I 

3 
4 
6 
8 

9 

9 
10 

II 

10 

10 

9 

8 

«• 

6 
6 

4 
3 

3 

2 

I 

I 
o 


1.077  +0.401 

40\052  i".qq 

+0.01  -o.oi 

+0,2  +o.g 


Mag.  4.0 


Rifht 
AsoensioD. 


h 
4 


m 

2 


s 

31.25 

31.18 
31.06 

30.89 

30.69 

30.46 
30.21 

29.97 

29.75 
29.56 

29.41 
29.31 
29.28 

2931 
29.40 

29.56 
29.78 
30.06 

30.39 
30.75 

31.15 

31.57 
32.00 

32.44  ^ 

32.88  ^ 

43 

33.31 


7 

13 

17 
30 

as 
24 

33 

19 
15 

10 

3 

3 

9 
16 

33 

38 

33 
36 
40 

42 
43 
44 


41 
40 


3372 
34.12 

34.49  II 
34.84  \l 

35- 1 5 
35.42 

35.65 
35.84 
35.97 


27 

23 

19 

13 
8 


36.05 
36.07 
36.03 


3 
4 


Declinji- 
tJooN. 


+  4729 


it 


28.4 
29.6 

30.5 
31.2 

31.5 
31.5 

31.1 

30.4 

29.4 
28.2 

26.8 
25.2 
23.6 
22.1 
20.6 

9.2 
8.0 
7.0 

6.3 
5.9 

5.7 
5.8 
6.2 
6.8 
7.6 

8.7 
9.9 
21.3 
22.8 

24.5 

26.2 
27.9 
29.7 

31.5 
33.3 

35.0 

36.5 
37.8 


13 

9 

7 

3 
o 

4 

7 
o 

3 
4 

6 
6 

5 
5 

4 

3 
o 

7 

4 

3 

I 

4 
6 

8 

I 

3 
4 

s 

/ 
7 

7 
8 

8 

8 


1.480      +1.091 
39**.  1 50    1 1  ".80 


+0.03 
+0.3 


-0.04 
+0.0 


/Taui. 
Mag.  5.6 


Right 
Aicension. 


h      m 

4     5 


s 

40.83 
40.79 
40.72 

40.61 
40.46 

40.30 
40.13 

39.95 
39.79 
39.65 

39.54 
39.48 
39.46 

39.48 
39.56 

39.69 

39.87 

40.08 

40.34 

40.63 


4 

7 

I 

5 
6 


8 
6 

4 
I 

6 

3 
2 
8 

13 
18 

31 
26 

29 

31 
40.94 

41.27  ^ 

41.60^ 
41.9434 

42.29  35 

33 
42.62 
42.94  32 

43.25  ^' 

43.54  11 
4.^.81  *' 
24 

32 

19 

JS 

II 

8 

3 

I 


43 

44.05 

4427 
44.46 
44.61 

44.72 

44.80 

44.83 
44.82 


Declir^ 
tiooN. 


+  2615 


f 


48.4 
48.6 

48.7 
48.8 
48.6 

48.4 
48.0 

47.5 
47.0 

46.4 

45.7 

451 
44.6 

44.1 
43.8 

43-7 
43.7 
43.8 

44.2 
44.7 

45.4 
46.2 

47.0 

47.9 
48.9 

49.9 
50.8 

51.7 
52.5 
53.3 

54.0 
54.6 

55.2 

55-7 
56.2 

56.6 

56.9 
57.2 


s 
I 

I 

3 
s 

4 

5 

5 

6 

7 

6 

5 

m 

I 

0 
I 

4 
5 

t 

8 
3 

9 

10 

10 

9 

9 
8 

8 
7 

6 
6 

5 

5 
4 

3 
3 


I.I  15       ■K>.493 
39''-o79    35".98 


+0.01 

-►0.2 


-0.03 
-^0.0 
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Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.3 

30.3 

Feb.    9.3 


Mar. 


[  Apr. 


i9.3 
1.2 

II. 2 

21.2 

31-2 


10. 1 
20.1 

•  30-1 

-May  lo.o 
20.0 


I. 


30.0 

June   9.0 

18.9 

28.9 

July    8.9 

18.9 

28.8 

Aug.   7.8 

17.8 

27.7 

Sept.  6.7 
16.7 
26.7 

Oct.     6.6 

16.6 

26.6 
Nov.   5.6 

15.5 
255 
5-5 

15-4 
25-4 
35.4 


Sec^.Tan^ 
Mean  Place 


01  Siidanl. 
Mag.  4.1 


RiRht 
Ascennon. 


m 


4  7 

s 
44.59 
44.55 
44.47 
44.36 
44.22 


4 
8 


44.06 

43.90 
43.73 
43.58 
43.44 

43.33 
43.26 

43.22 

43.23 
43.28 


II 

14 
16 

16 

17 
15 
14 
II 

7 

4 

I 

5 
10 


43.38 
43.52 

43.70 
43.92  ,^ 
44.16^^ 


14 
18 
22 


44.43 

44.71 
45.01 

4531 
4561 

45.91 
46.19 

46.46 

46.71 

46.95 

47.16 

47.34 

47.49 
47.61 

47.70 

47.76 

47.77 
47.75 


27 

28 

30 
30 
30 
30 

28 

27 

25 

24 
21 

18 

12 

9 
6 


Decima- 
tion S. 


-73 


ft 


25.0 
26.2 

27.3 
28.2 

28.9 

29.4 
29.6 

29.6 

29.4 
28.9 

28.2 
27.2 
26.0 
24.6 
23.0 

21.2 

19.3 
17.4 
15.4 
13.5 

II. 6 
9.8 
8.2 
6.9 

5.9 

5.2 
4.8 

4.8 

5.1 
5.8 

6.8 
8.0 

9.4 
10.9 

12.4 

14.0 

15.5 
16.9 


12 
II 

9 
7 

5 

2 

o 

2 

5 
/ 

o 

2 

4 
6 
8 

9 

9 
20 

9 
9 

8 
6 

3 
o 


4 
o 

3 

7 
10 

12 
14 
15 

15 
16 

15 
14 


1.008      -0.124 
42*.934    3o"-28 


0.00 
+0.2 


0.00 
+0.9 


//Tauri. 
Mag.  4.3 


Right 
Ascension. 


h     m 

4  10 

s 
56.70 
56.67 
56.60 
56.50 
56.37 


3 
7 


10 

13 
14 

16 
16 

15 

13 
II 

7 

2 

I 

6 

II 

16 

19 
22 

26 
27 

57.01  ^" 

57.31  ^° 
57.62  ^^ 

57.93  ^^ 

58.53  ^° 
58.81 


56.23 
56.07 

55.91 
55.76 

55.63 

55.52 
55.45 
55.43 
55.44 
55.50 

55.61 

55.77 
55.96 
56.18 

56.44 


Declina- 
tion N. 


+     840 


n 


59.07 
59.31 

59.53 
59.73 
59.90 
60.04 
60.14 

60.21 
60.24 
60.24 


28 
26 

24 
23 


20 

17 
14 
10 

7 

3 
o 


57.7 

57.1 

56.5 
56.0 

55.6 

55.2 

54.9 
54.6 

54.5 
54.5 

54.6 
54.8 
55.2 
55.7 
56.4 

57.3 

58.3 

59.4 
60.6 

61.9 

63.3 
64.6 

65.8 

66.9 

68.0 

68.8 

69.4 
69.8 

70.0 

70.0 

69.8 

69.5 
69.0 

68.4 

67,7 

67.0 
66.3 

65.7 


6 
6 

5 
4 
4 

3 

3 

I 

o 


4 
5 
7 
9 

o 
I 
2 

3 
4 

3 
2 

I 

I 
8 

6 

4 

2 

o 

2 

3 

5 
6 

7 
7 

mm 

I 

6 


1. 012       +0.153 
5S''.033    49"-o8 


0.00  0.00 

+o.a  +0.9 


a  Horologii. 
Mag.  3.8 


Right 
Ascension. 


h  m 

4  " 

s 

3.15 

3.02 

2.85  '7 
21 


13 


24 


2.64 

2.40 

25 

2.15 
1.88^7 

i.6i  ^7 

1.36 '5 

1. 13 


23 
19 


0.94 
0.78 
0.67 
0.62 
0.62 

0.67 
0.78 
0.94 
1.16 
1.41 


16 
II 

5 
o 

5 

II 
16 
22 

25 

29 
1.70 

2.02  ^^ 

2.36  ^^ 

2.71  ^^ 

3.76  ^^ 
4.09  ^^ 

4.39  ^° 

4.66  ^7 

23 

5.08  ^9 
5.23  ^^ 

5 
o 


5.32 
5.37 

5.37 
5.32 
5.21 


5 
II 


Declina- 
tion S. 


-4229 


n 


74-5  „ 
76.8  '3 

78.7  '^ 
80.1  ^-^ 

81. 1  " 


81.5 
81.5 
81.0 

79-9 
78.5 


O 

5 
II 

14 

19 


23 


76.6 

74-3  ,, 
71.8^5 

68.9  '9 
65.9 


62.7 

59.4 
56.2 

53.1 
50.1 

47-4 
45- 1 
43-2 
41.8 
40.9 

40.6 
40.8 

417 

43.1 
45.0 

47.3 
50.0 

52.9 
56.0 

59.1 

62.1 
64.9 
67.4 


30 
32 

ZZ 
32 

31 
30 
27 

^3 

19 

14 

9 

3 

2 

9 
14 
19 
23 

27 
39 

31 
31 
30 

28 

25 


1.356      -0.916 
ii*.097    73"-56 


-0.02 

H«.a 


+0.03 


n^  Beticuli. 

Mag.  3.4 


Right 
Ascension. 


h     m 

4  13 

s 

22.52 

22.22  ^^ 

21.86  36 

21.45'*^ 

2 1 .00  ^5 

48 

20.52 
20.03 

9.55 
9.09 

8.67 

8.29 

7.97 

7.73 
7.56 

7.47 

7.47 
7.56 
7.72 

7-97 
8.29 

8.66 


49 
48 
46 
42 

38 

32 

24 

17 

9 
o 

9 
16 

25 
32 
37 

43 


9-^48 

^•^7  50 
20.07  ^ 

20.58  5^ 
^     51 
21.09 

21.59^° 
22.06  ^7 

22.49  ^\ 
38 


22.87 

23.18 
23.42 

23.58 
23.66 
23.66 

23.56 
23.39 
23.13 


31 

24 

16 

8 

o 

10 

17 
26 


Declina- 
tions. 


—  6240 


74.1 

76.5 

78.5 

79.9 
80.8 


34 
20 

14 

9 
3 


81. 1 
80.8 
80.1 

78.8  '2 
18 

77.0 
23 

74.7 
72.1 

69.1 

65.9 
62.5 


58.9 
55.4 
51.9 
48.5 
45.4 

42.7 

40.3 
38.4 
37-1 
36.3 


26 

30 
32 
34 
36 


35 

35 

34 

31 
27 

24 

19 

13 
8 


5 

13 


36.2 

36.7 
37.9  „ 
39.6'^ 

44.6 
47.7  ^' 

54.5  ^^ 
'  57.9  ^^ 

33 
I  61.2 

i  ^^-^  37 
1 67.0  ^7 


2.179  -1.936 

I9*.54i     7i".o8 


■0.0$ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^Heii8». 

I9f  Penei. 

aTaurl. 

vKxidani. 

IfcmSdlftr 

Mag.  5.6 

Mag.  6.x 

Mag.  I.I 

Mag.  4.1 

I>«tc. 

Bight 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tions. 

tion  N. 

Atcenaion. 

tion  N. 

Aacension. 

tionS. 

h     m 

•      t 

h     m 

•      t 

h     sn 

•      f 

h     m 

0      # 

4  23 

—  8024 

00 

4  27 

+  4253 

4  31 

+  16  20 

4  32 

-331 

Jan.    0.4 

4^'57  „j 

53-3  ,^ 

27*98 

w  w 

14.8 

s 
4.26 

w  w 

31.3  , 

a 

5.96 

25-3  ,, 

10.4 

46-38    J 

55-7  To 

27.95  X 

15.9 " 

4.25  ^ 

4-19    ; 

3I.I  ^ 

5-94    , 
5.88    ^ 

26.5  " 

20.4 

57-7  11 

27.86  9 

16.8    9 

30.8    3 

27.6  " 

303 

45-o6i^ 

59.1  ^^ 
59.9    , 

27.73  ^^ 

17-5    ^ 

4.10    9 

30.6  ^ 

5-78 !! 

28.5    9 

Feb.    9.3 

4364  z 

27.56 11 

17.9    * 

398  " 

30.3  ^ 

.5.66  "^ 

29.2    I 

i 

148 

3 

21 

I 

IS 

3 

»S 

5 

19.3 

4216,^^ 

60.2 

^7-35  „ 

18.0 

3-67  '! 

30.0 

5-51   ,fi 
5-35  't 

29.7    , 

Mar.    1.2 

40.67  ^ 

60.0    ^ 

^7- '3 

17.8    ' 

29.7    3 

30.0    3 

II. 2 

39- >  9.1: 

59.2  _ 

26.91  " 

17.4    4 

3-50    I 

29.4    3 

5.18  '7 

30.1 

21.2 

37-76  ti 

f6  0 

56.0 

26.70  " 

16.7    7 

3-34    ' 

29.1    3 

5.02  ^ 

30.0    ' 

312 

36.42    34 

26.50  '° 

15.7  " 

3.20  "♦ 

28.9    ^ 

4.87  '5 

29.7    3 

t» 

121 

22 

IS 

II 

13 

2 

12 

5 

Apr.  10. 1 

35-21 

53-8    , 

26.35  „ 

14.6 

3.08       - 

28.7 

4.75 

29.2 

'           20.1 

34-^4':^ 

5'-=^   0 

26.24 " 

26.18  " 

13.4  " 

8 
3.00 

28.6    ' 

4.66     9 

28-5    ' 

]          30.1 

3324  ; 

48-3   ! 

12.1  '3 

2.96     ^ 

28.5    ^ 

4.61     s 

27.5 : 

^  May  10. 1 

32.54  ^ 

45-'  '! 

26.18  ° 

10.8  '3 

2.96     ° 

28.6    ' 

4.60     ' 

26.4 

'          20.0 

32.05  ^ 

41.7^^ 

26.25   ^ 

9.5'^ 

3.01      ^ 

28.8    ^ 

4.63     3 

25.1  '3 

28 

34 

13 

12 

9 

4 

8 

IS 

30.0 

3177 

38.3 

26.37    a 

8.3 

3.10 

29.2 

4.71 

23.6 

June   9.0 

18.9 

31.72  J 
31.90  ll 

^-^^  34 

3'-4„ 

^^■55 ; 

26.78  "3 
27.06  '* 

6.4    f 

3-^4  - 

3-42  ,! 

29.7    5 
30.3    ° 

4-«3 
4-99    ° 

22.0  '<^ 
20.3  [I 

'6-7  : 

28.9 

32.29  ^ 
32.89  ^ 

28.2  3" 

5-7   I 

3-64  !! 

31.0    7 

5-'9    ! 

July    8.9 

25.2  3» 

27.38  3» 

5.3   * 

3.89  'I 

31.8    * 

5-42  *3 

78 

a; 

35 

3 

27 

10 

35 

17 

18.9 

33.67 

22.5 

2773    „ 

5-0 

4.16 

32.8 

5.67    . 

150 

28.8 

34.62  ^ 

20.2  'I 

28.1138 

5.0   ° 

4.46  3° 

33.7    ^ 

5.94  *^ 

13.4  't 

•Aug.   7.8 

35-70  '°^ 

,8.4 ;« 

28.5039 

5.2    » 

4.77  3' 

34.7  ^° 

6.23  2 

"•9    f 

17.8 

36.89"^ 

17.I  '3 

28.91  *' 

5-6   * 

5.08  f 

35.6    I 

6-53  ^! 

10.6  '3 

27.8 

38.14"^ 

16.4    7 

29.32  •♦' 

^-^^    « 

5.40  3» 

36.4    « 

6.83  3° 

„  <:  10 
9.6 

liS 

0 

40 

8 

3a 

8 

39 

7 

Sept.  6.7 

39.42 

16.4 

29.72  ^ 

7.0 

572  „ 

37.2    . 

7-'2  ,„ 

8-9   , 

16.7 

40.67  "5 

17.0    6 

30.12  *^ 

7.9    9 

6.03  3' 

37.8    ^ 

7-4'  2 

^•5   ^ 

26.7 

41.86  "9 

»8-'     8 

30.51  ^' 

8.9" 

6.33  3° 
6.61   *® 

38.3    I 

7-96    ' 

^•5    1 

:  Oct.    6.6 

42-95  '^ 

,^    «     18 

30.87  3^ 

lO.O  " 

38.6    3 

«-7   6 

9.3      ft 

16.6 

4389  'f 

22.2  ^ 

31.22  35 

II.2" 

6.88  »7 

38.9    3 

8.21  'S 

76 

27 

31 

13 

25 

0 

»3 

8 

26.6 

44.65 

24.9  _ 

3'-53,„ 

'2-5  ,. 

7'3  „ 

38.9    ^ 

8-44  „ 

10. 1 

Nov.   5.6 

45.20      55 

28.0  3^ 

31.82^9 

13.9  '* 

22 

7.35 

38.9    ° 

8-65  " 

II.2" 

155 

45.51      'I 

31.333 

32.07  ^5 

'5-3 !! 

20 

7-55  „ 

38.8    ' 

8.83    » 

12.4" 

25.5 

4558      ,^ 

34-7  3^ 

3^-« :: 
32.44 

16.7  '" 

7.72  \l 

38.6    ^ 

8.98    s 

13-8  '* 

l>ec-    55 

45.39      '^ 

38.1  '^ 

18.1  "» 

7.85  '3 

38.3    3 

9.09^^ 

15.2  ;^ 

44 

33 

II 

14 

10 

3 

15 

15-5 

44-95  ., 
44.28  ^ 

4^-4  ,^ 

32.55 . 
32.61 

'9-5  „ 

7.95        , 

38.0 

9.17 

16.7 

T  .* 

I          25.4 

44.43° 

20.8  '3 

8.00     5 

37.8    ^ 

9.21         ^ 

18.1  "» 

K           35-4 

43.39  ^ 

47.1 '' 

32.61  ° 

22.0 

8.01      ' 

37.5    ^ 

9.21 

19.4  '>^ 

K  bed,  Tan  ^ 

6.003      -5-919 

1-365  +0.929 

1.042 

+0.293 

1.002           -0.062 

KVm  Place 

4i*.27i    5o".32 

25'.825      o".24 
+0.02         -0.02 

2-.478 
+0.01 

2I".52 

4".240    3i".42 

VD»a 

-0.14        +0.16 

-O.OI 

I       o.co           ^.«i 

i^.T^d 

+o.a 

+0.9      1 

+0.2 

+0.9           1 

+o.a 

.V0.9 

\       •VO.T 

^^.^ 

rxr^i. 
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a  Doradus. 

53  Eridani. 

TTaurl. 

Qroombiid 

Mean  Solar 

Mag. 

3-5 

Mag.  4.0 

Mag.  4.3 

Mag. 

Date. 

RiKht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Ascension. 

tionS. 

Ascension. 

tions. 

Ascension. 

tion  N. 

Ascension. 

h      m 

0        t 

h     m 

e         1 

h     m 

0       1 

h     xn 

4  32 

-5512 

4  34 

-1427 

4  37 

+  2247 

4  37 

Jan.    0.4 

s 

'  2-07  ,„ 

75-^    A 

18.91 

655  „ 

s 

10.35  ^ 

52.0 

s 

27.91 

10.4 

1 1.88 '9 

20 
77-7 

18.88   I 

67.2  '7 

10.35  ^'  52.1  ' 

27.67   * 

20.4 

"•63 'f 

22 
79-9    , 

18.80   * 

68.7  '5 

10.30  5 '  52.1 

27.28   39 

30.3 

1 1 .33  ^ 

81.6  '7 

18.70  ;^  i  69.9 " 

10.21    9    52.1  ° 

^6-74   '* 

26.10      ^ 

Feb.    9.3 

11.00^^ 

82.8  " 

18.56  '^  !  70.8    ^ 

10.08  ^^  :  52.0  ^ 

,      36 

7 

17               6 

IS                I 

73 

19.3 

10.64 
10.26  3f 

835     , 

18.39  ^,  '  71-4    , 

9.93  ,,     51.9  , 

25.37    ^, 

Mar.    1 .3 

83.6    ' 

18.22  ''  i  71.8    ^ 

9.76'^     51.6^ 

24.60    'I 

II. 2 

9.88  38 

*3-2  ,^ 

18.04  '^  1  71.8   "" 

9.59'^:  51.3  \ 

23.82    78 

21.2 
31.2 

9.51  37 
9.17  ■'^ 

82.2 '° 

80.7  'S 

17.71  '^    70.9   ^ 

9.42    '  '  51.0  ^ 
9.27  ^^     50.6  ^ 

23.07    1^ 
22.39    ,^ 

30 

>9 

14              9 

13                 4 

59 

Apr.  1 0.1 

8.61  **^ 

78-8  „ 

17.57  ,^    70.0 

9.14           50.2 

21.80        ' 

21.34  !: 

20.1 

76-5  '^ 

17.47  '°    68.9  " 

9.05    ^ 

49.8  2 

30.1 

8-40  " 

73-8   I 

17.40   I    67.5  \l 

9.00    5 

49.4^ 

21.02  ^ 
20.86  '^ 

May  1 0.1 

8.26  *4 

8.18   8 
0 

70.8  ^° 

17.38    ''65.8    7 

9.00    ^ 

49.1    \ 

20.0 

67.6  3» 

34 

17.40    ^'63.9^^ 

9.05    5 
9 

49.0  ^ 

20.86  I 

18 

30.0 

8.18   ^ 

642  ,^ 

17.47         61.9 

9.14 

48.9   , 

21.04 

June  9.0 

8.24   ^ 

60.8  34 

17.58  "     59.8  " 

9.28  'J 

49.0 

21.38  34 

19.0 

8-37  'i 

57-4 1 

17.73  \l  '  57.5  11 

17.91  ^f :  55.3 '' 

9.46  ^'« 

49.3  i 

21.87  f 

22.50     3! 
23.26   7^  1 

28.9 

8.83  '^ 
30 

54.0  34 

9.69  ^^^ 

49.6  ^^ 

July    8.9 

5-8  ^8 

18.13 " 
25 

"••  " 

9.94  J 

50.1  5 

18.9 

913    , 

48.0 

18.38 

510 

10.22 

50.7 , 

2412        j 
25.08   96 

28.8 

9.48  35 

45.4  ^' 

^^•^5  'J 

49.0  '° 

10.53  ^^ 

51.4  ; 

Aug.    7.8 

9.87  39 

43.3 " 

18.94'^ 

47.3  ^7 

10.85  ^' 

52.1  7 

26.10  ■" 
27.16''^ 

17.8 

10.28  '♦' 

41.8  '5 

19.24^ 

45.9  '* 

11.18^3 

52.8  7 

27.8 

10.71  *3 

40.8  ^^ 

19.54  ^"^ 

44.9  ~ 

II. 51  ^^ 

53.6^ 

28.26  "° 

43 

4 

39 

7 

33 

7 

III 

Sept.  6.7 

II. 14 

40.4 

19.83  ,^ 

44.2 

"•^^,, 

54.3  . 
54.9  . 
55.5  ^ 

^9-37  ,^ 

16.7 
26.7 

11.56^^ 

11-97  "*' 

40.6   ^ 

41.5  ^ 

20.13^ 

43-9   f 
441    , 

12.16  3^ 
12.47  ^' 

3-46  ^ 

3'-52  !: 

Oct.     6.6 

12.35^^ 

42.9  ^^ 

20.68  ^7 

44.6    5 

12.77  ^^ 

56.0  5 

32.54  '^! 

16.6 

12.69  ^^ 

45.0  ^^ 

20.9^  *^ 

450 

13.06^9 

56.4^ 

33-49  gf 

30 

25 

23 

13 

26 

4 

26.6 

12.99 

47-5 

21.16 

46.9    , 

1332 

56.8 

34.36 

Nov.   5.6 

13-23  ^^ 

50.4  ^^ 

21.36'^ 

48.5  't 

1356^* 

57.1  i 

35-13  ^^ 
35.78  ^ 

15.5 

13.42  ^9 

53.6  ^' 

21.54  ' 

50.3  •' 

13-78" 

2 
57.3  ^ 

25.5 

13.54^: 

57.0  ^^ 

21.68  '•♦ 

52.3  ~ 

'3-96   ! 

2 

57-5  , 

36.29    5 
36.65    36 

Dec.    5.5 

1359    ^ 

60.4^^ 

21.79 '' 

54-3  '" 

14.10 '4 

57-6' 

2 

33 

7 

21 

II 

I 

20 

15.5 

13.57    0 
13.49  ,, 

^^•7  ,. 

21.86 

5^-4  ^^ 

14.21 
14.27       ^ 

57.7     , 

36.85            , 

25.4 

66.9  32 

21.89  ^ 

5«-^   8 
60.2  '^ 

57.8 

36.88          ^ 

35-4 

13.34^^ 
1-753 

69.8  ^9 

-1.440 

21.88  ' 

14.29 

57.9 

36.74       '^ 

Sec  5,  Tan  d 

1.033   -0.258 

1.085 

+0.420 

4.074 

Mean  Place 

9"S^9 

73''.84 

i7''-i55    69".75 

8".495    4i".2i 

22*.320      1 

jy^a,  Dwa 

-0.03 

+0.03 

-o.oi         +0.01 

+0.01         -0.01 

+0.10 

2V^.  Di*^  1 

+0.1 

+0.9 

+0.1           +0.9 

^      +0.1           +0.9 

+0.1 

lEpli  is\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 

Feb.   9.3 

193 
Mar.   1.3 

II. 2 

21.2 

31.2 

Apr.  10. 1 
20.1 
30.1 

May  10. 1 
20.0 

30.0 

June  9.0 

19.0 

28.9 

July  8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

15.5 
^.   5.5 


Sec5,Tan^ 
}^  Place 


a  Coeli. 

Mag.  4.5 


Riuht 
AscensuA. 


h     m 

4  37 


51-37 

51.27 
51.12 

50.92 

50.70 

5044 

5017 
49.90 

49.64 
49.39 

49.17 
48.99 

48.86  '"5 

48.77   I 
48.74   ^ 


10 

IS 
20 

22 

26 


27 
27 

26 

25 
22 


18 


48.76 
48.84 
48.97 

49- 1 5 
49.37 

49.64 

49.93 
50.25 
5059 
50.95 

51.30 
51.64 

51.98 
52.29 

52.58 

52.84 
53.06 

53.24 
53.38 
53.46 

53.49 
53.47 
53.39 


8 

13 
18 

22 
27 

29 
32 
34 
36 
35 

34 

34 

31 
29 

26 

22 
18 

14 
8 

3 

2 
8 


Declina- 
tionS. 


—  42      I 


tf 


32.7 

35.3 

37.4 

39.1 
40.4 

41.2 
41.4 
41.2 

405 
39.3 


26 
21 

17 

8 

2 
2 

7 
12 

16 


20 

23 
27 


37.7 
35.7 
33.4 

27.8  '9 

31 

24.7 
21.6  3' 

18.43^ 


15.2 

12.2 

9-4 

6.9 

4.9 

3.3 

2.2 
1.6 

1.6 

2.3 
3.5 
5.2 


32 

30 
28 


25 

20 

16 

II 
6 

o 

7 
12 

17 
22 


26 


7.4 
1 0.0 

12.9^9 

16.0  3' 

19.2  3^ 

31 
22.3 

25.3  f° 
28.0^7 


1.346      -0.901 
49''.26s    33".i4 


-0.02 
+0.1 


+0.02 
+0.9 


4  Camelop. 

Mag.  5.4 


Right 
Ascension. 


h     m 

4  40 

57^86 

57.81    5 

57.69  " 

57.50  ^^ 

57.26  ^f 
^'        28 

56.98 
56.67 

56.35 
56.04 

55.77 

55.53 

55.35 

55.24 
55.20 

55.24 

55.36 
55.56 
55.82 

56.15 
56.54 


31 
32 
31 
27 
24 

18 
II 

4 

4 
12 

20 
26 

33 
39 
43 


56.97 

57.44  V 
57.94 
58.45 
58.97 


50 
51 
52 

53 
59.50 
60.02  ^ 

61.90 

62.28  3^ 

62.62  3^ 

62.90  ^^ 

63.12" 
14 

63.26 

63.34    ^ 
63.33 


Declina- 
tion N. 


+5636 


tt 


42.6 

44.4 
46.0 

47.3 
48.2 

48.7 
48.8 

48.4 

47.7 
46.6 

45.2 
43.6 
41.8 

39.8 
37.8 

35.9 

34.1 

32.5 

31.0 

29.8 

28.8 
28.2 
27.8 
27.7 
28.0 

28.5 
29.2 
30.2 

31.5 
33.0 

34.6 

36.5 

38.5 

40.5 
42.7 

44.8 
46.8 
48.7 


18 
16 

13 
9 
5 

I 
4 

7 
II 

14 

16 
18 
20 
20 

19 

18 
16 

IS 
12 

10 

6 

4 
I 

3 
5 

7 
10 

13 

IS 
16 

19 
20 

20 

22 

21 

20 
19 


1.817      +1.517 
SS'.036    27".o9 


+0.04        -0.03 
+0.1  +0.9 

[Eph  xsl 


/i  Eridani. 
Mag.  4.2 


Right 
Ascension. 


h  m 

4  41 


s 

6.84 

6.83 

6.77 

6.68 
6.56 


I 
6 

9 
12 

IS 


16 


6.41 
6.25 

6.08  ^l 

^  ^«  16 
5.92 

5.77 


15 
13 


9 
6 


12 

15 


5.64 
5.55 
5.49 
5.47 
5.49 

5.56 
5.68 

6.02  '9 

6.24  " 
25 

6.49 

6.76  'I 

»  ^.  28 
7.04 

7.33 ,; 

30 

7-93  ,, 
8.22  ^9 
29 

27 
25 
24 


8.51 
8.78 

9.03 

9.27 
9.48 

9.67 
9.83 
9.95 


20.04 
20.09 
20.10 


21 

19 
16 

13 


5 
I 


Declina- 
tions. 


-324 


/» 


28.4 
29.6 

30.7 
31.7 
32.4 

33.0 
33.3 
33.4 
33.4 
33.1 

32.6 

31.9 
310 

29.9 
28.6 

27.2 
25.6 

23.9 
22.2 

20.4 
8.7 

7-1 
5.7 
4.5 
3.5- 

2.8 
2.4 

2.3 
2.5 
3.1 

3.9 
5.0 

6.3 

7-7 
9.2 

20.6 
22.1 

23.4 


12 
II 
10 

7 
6 

3 

I 

o 

3 
5 

7 

9 
I 

3 

4 

6 

7 

7 
8 

7 

6 

4 

2 

o 


4 

I 

a 
6 
8 

II 

13 
14 

IS 
14 

IS 

13 


1.002       -0.060 
i5».094    34".S8 


0.00 
+0.1 


0.00 
+0.9 


TT^  Orionis. 
Mag.  3.3 


Right 
Ascension. 


h     m 

4  45 

s 

5.25 
5.25 

5.20 

5.12 

501 


S 
8 


4.87 

4.71 

4.55 

4.39 
4.24 

4. 1 1 
4.02 
3.96 

3.95 
3.98 

4.06 
4.18 

4.34 

4.53 
4.76 

5.02 


II 
14 

16 
16 
16 

15 
13 

9 
6 


3 
8 

12 
16 

19 

^3 
26 

5-58  Z 
5.88  3° 

6.18  3° 

6-49  ,„ 
6-79  II 

7.36  '^ 
7.63  II 

7-87  „ 
8.10 '3 

8«^  20 
.30 

8.47 
8.61 


17 
14 
10 


8.71 
8.77 
8.79 


Declina- 
tion N. 


+    648 


// 


57-7 
57.0 

56.3 
55.7 
55.2 

54.8 
54.5 
54.3 
54.2 
54.2 

54.3 
54.6 
55.0 
55.6 

56.3 


7 

7 
6 

S 
4 

3 

2 


3 
4 
6 

7 
9 


10 
II 
12 


57.2 
58.2 

59.3 
60.5 

61.8  ^3 
12 

63.0 

64.3 

65.4 
66.5 

67.3 


68.0 
68.5 
68.8 
68.8 
68.6 

68.2 
67.6 
66.9 
66.0 
65.1 

64.3 

63.4 
62.6 


13 
II 

II 

8 

7 


5 

3 
o 


6 

7 

9 

9 
8 

9 
8 


1.007      +0.120 
I3".47i    49".86 


0.00 


0.00 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.4 
10.4 
20.4 

30.3 
Feb.    9.3 

19.3 
Mar.    1 .3 

II. 2 

21.2 

31.2 

Apr.  10.2 
20.1 
30.1 

Mav  1 0.1 
20.0 

30.0 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 

26.7 

Oct.    6.7 

16.6 

26.6 
Nov.   5.6 

15.5 

255 
I>ec.    5.5 

15.5 

25-4 
35.4 


Sec  5,  Tan  ^5 
Mean  Place 


9  Camelop. 

Mag.  4.4 


Right 
Ascension. 


h     m 

4  45 


39.25 
39.16 
38.98 
38.70 

38.35  ^^ 


9 
18 

28 


37.94 
37.50 

37.05 
36.61 

36.21 

35.86 

35.59 
35.41 
35.32 
35.34 


41 

44 
45 
44 
40 

35 

27 
18 

9 

2 

12 


22 


35.46 
35.68 
-^6.00  ^ 

55 

37-45 
38.06 


38.70 

39.38 
40.07 


61 
64 
68 

69 
69 

40.76 

41.46 

42.13 
42.78 

43.40 


67 

65 
62 

57 


43-97 
44.48 

44.92 

4529 
45.56 

45.74 
45.82 

45.79 


51 

44 

37 
27 

18 

8 

3 


Declina- 
tion N. 


+66  II 


tt 


75.7 
77.9 
79.9 
81.5 

82.7 

83.5 
83.7 
83.5 

82.8 
81.6 

80.0 

78.1 

76.0 

73.8 

71.4 


22 
20 
16 
12 

8 

2 
2 

m 
i 

12 
16 

19 
21 

22 
24 

23 
69.1 

66.8  "-5 

64.7  " 
62.7 

61. 1 


20 
16 

14 


t'Tauii. 

Mag.  5.1 


Right 


59.7 
58.6 

57.9 
57.6 

57.6 

57.9 
58.6 

59-7 
61.1 

62.7 

64.6 

66.8 

69.1 

71.6  =«^ 
26 

26 


II 

I 

3 
o 

3 

mm 

I 
II 

14 
16 

22 
23 


i    / 


74.2 

76.8 

79.3 
81.6^3 


25 


2.478  +2.268 

35^.540     59"-49 


+0.06 
+0,1 


-o.o- 
+0.9 


h     m 

4  46 


25.85 
25.85 
25.81 

2573 
25.61 

25.46 

25.30 

25.13 
24.97 

24.81 

24.69 

24.59 
24.54 
24.52 
24.56 


o 

4 

8 

12 

15 

16 

17 
16 

16 

12 

10 

5 

2 

4 
8 


24.64 

24.77  !^ 

24.94 
25.15 
25.39 


25.66 

25.95 
26.25 

26.57 

26.89 

27.21 

27.53 
27.84 

28.14 
28.42 

28.68 

28.92 

29.14 
29.32 

29.47 
29.59 

29.66 
29.69 


17 

21 

24 
27 


29 

30 
32 
32 
32 

32 
31 

30 
28 

26 
24 

22 
18 

12 

I 

3 


Dedina- 
tiooN. 


+  18  41 


II 


55.9 

55.7 
55.6 

55-4 
55.2 

55.0 
54.8 
54.6 

54.3 
54.0 

53.8 
53.6 

53.4 
53-4 
53.4 

53-6 

53.9 
54.3 
54-9 

55.5 

56.2 
57.0 
57.8 
58.6 

59.3 

59.9 
60.5 

60.9 

61.3 

61.5 

61.6 
61.6 
61.5 
61.4 

61.3 

61. 1 
60.9 
60.8 


2 
I 
a 
a 
a 

a 
2 

3 

3 

2 

2 
2 
o 
o 

2 

3 
4 
6 

6 

7 

8 
8 
8 

7 
6 

6 

4 

4 

2 

I 

o 
I 

I 
I 

2 

2 
I 


TT*  Oxtonit. 
Mag.  3-9 


RIffht 


1.056       +o..v^S 
23''.Q95     46".04 


+0.01 
+0.1 


-o.oi 


h     m 

4  49 

• 
51.16 
51.16 
51. II 
51.03 
50.91 


o 

5 
8 


13 

14 


16 
16 


50.77 
50.61 

50.45   „ 

50.28  ^7 
50.13  'J 

50.01 
49.91 

4985 
49.82 

49.85 

49.91 
50.02 

50.17 
50.36 
50.58 


10 
6 

3 

3 
6 

II 

15 
19 

32 

25 


37 
38 
39 


50.83 
51.10 

51.38 
51.67 

51.97^^ 
30 

52.27 

52.57 
52.85 

53-13  ,^ 

53-40 :7 


30 
38 

38 


53.64 
53.87 

54.07 

54.24 
54.38 

54.48 

54.54 
54.56 


24 
23 

30 

17 
14 

10 


Dcclina- 
N. 


+    2  18 


5.8 
4.8 

3.9 

3.2 

2.5 

2.1 

1.7 
1.5 
1.5 

1.6 

1.9 

2.3 
3.0 

3.8 
4.7 

5.8 

7.1 
8.4 

9-9 
21.3 

22.7 
24.1 

254 
26.5 

27.4 

28.1 
28.6 
28.7 
28.6 
28.2 

27.6 
26.8 
25.8 
24.7 

23.5 

22.3 
21.2 
20.1 


10 

9 
7 

7 

4 

4 

9 

o 
z 

3 

4 

7 
8 

9 
II 

13 
13 
15 
14 
14 

14 

13 
II 

9 

5 

I 

I 

4 
6 

8 
10 
II 

13 
13 

II 
ZI 


1. 001 

49*.38o 


+0.040 
8".73 


0.00 
+0.1 


0.00 


Mag.  2.9 


rit> 


Right 


h     m 

4  51 

s 

29.42 
29.37 

29.28 

29.15 


+33 


It 


5 

9 

13 

17 


18 


28.98 
28.80 
28.61  '9 

28.42  ;^ 
28.24  '* 

28.09 
27.98 
27.91 
27.89 

27.93 

28.01 
28.15 

28.34 
28.56 

28.83 

29.13 

29-45 
29.79 

30.14 
30.50 

30.86 
31.22 

31.57 

31.91 
32.23 


15 
II 

/ 

3 

4 
8 

14 
19 

33 

27 
30 

3a 

34 
35 
36 
36 

36 
35 
34 
32 
30 


69.0 
69.6  ^^ 
70.1  5 

70.5* 

70.9  . 

70.9  , 
70.6  ^ 

70.2  \ 

69.6^ 


32.53 
32.81 

33.06  \\ 

33.27 
33.45 

33.58 
33.66 

33.69 


28 


91 
18 

13 

8 
3 


69.0 
68.2 
67.4 


8 
8 
8 


66.6 
65.9! 

65.2 
64.6 
64.2 

63.9 
63.8 


6 

4 

3 

I 


3 

4 


63.8 

63.9 
64.2 

64.6 

65.0  J 

65.6 
66.2 
66.8 

67.5 
68.1 


6 
6 

7 
6 


68.8 

69.5: 
70.2  ^^ 

70.9 : 
71.6 


s 


72.4 

73.1 

I  717 


1. 193     40.650 

a7'.348    S7".M 


+0.03 
•K>.I 


-aoi 
+1.0 


K 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/3  Camelop. 

€  Anrlce. 

C  Anrlce. 

t  TtLTUi. 

HcmSokr 

Mag.  4.3 

Var.  3.0-4.5 

Mag.  3.9 

Mag. 

4.7 

D«te. 

Richt 

Dediiu- 

Right 

Dcclfaia- 

Right 

Declina- 

Right 

DecUnA- 

Ajcmnoo. 

tumN. 

Aacenakn. 

ticmN. 

Aaoensioa. 

timiN. 

Aacmiion. 

UoaN. 

r 

h     m 

•      t 

h     m 

•      f 

h     m 

e         / 

h     m 

0      f 

4  55 

+  60  19 

4  55 

+  4341 
It 

4  56 

+  4057 

tf 

4  58 

+  2128 

Jan.   0.4 

54-24  ^ 

^^•9  20 

s 

54.37  ^ 

68.1 

3430 

23.1 

T  T 

276 

19.7^ 

10.4 

54.20  ^ 

28.7  '* 

T  C 

54.37  I 

54.31  ^_ 

69.3 

3430 

24.2      " 

2.78  ' 

19.7  ^ 

20.4 

54.08  " 

70.4  " 
71.2 

3425  I 

25.2 

2-74  : 
2.66  ' 

19.7 

303 

53.89  'I 

30.2    5 

5420 

34-15   ° 

25.9  I 

19.6   ' 

Feb.  9.3 

53.63  ^^ 

314  " 

54.04 ' 

71.9    7 

34.00    5 

26.5  ^ 

2.55  " 

19.6  "" 

31 

7 

19 

3 

19 

3 

14 

I 

19-3 

53.32 

32.1 

53-85 ,, 

72.2 

33-81 

26.8 

2-41    „ 

^^•5  , 

Mar.   1.3 

52.975 
52.61  ^ 

32.4    ^ 

53.63 

72.3    ' 

3360  " 

26.9    ' 

^■^4 

'9.3 

II. 2 

32.3    . 
31.7    "^ 

53.40 11 

72.2    ^ 

33-39  ^, 

26.7    ' 

2.07    I 

19.1  I 

21.2 

52.26  ^^ 

53.17'^ 

7^-7   I 

33 

33.17 

26.2     5 

1.90  '7 

18.8  3 

312 

51.93  ^a 

3^-7 :: 

5-96  :^ 

8 
70.9 

30 
32.97   ° 

25.5    I 

'•74    ' 

18.5  3 

38 

13 

9 

17 

9 

14 

3 

f     Apr.  10.2 

51.65 

29.4 , 

52.78  ^^ 

70.0 

32.80 

24.6 

1.60 

18.2 

20.1 

51.42^ 

17 
27.7     I 

52.64  ';^ 

68.9  " 

32.67  ^3 

23.6  _ 

1.50     - 

17.9  3 

^      30.1 

51.27  ^ 

18 
25.9  _ 

52.55  I 

67.6  '^ 

32.58   ^ 

"•5 

1.43  : 

17.7  ^ 

'     May  10. 1 

51.20    7 

20 

52.52  ^ 

66.3  '3 

32.55    , 

21.3 

1.41 

17.5  : 

20.0 

51.21 

21.8" 

52.55  ^ 

65.0  ^3 

32.58   ^ 

20.2 " 

1.44  I 

17.4 

9 

31 

9 

13 

9 

It 

7 

I 

30.0 

5  ^30^^ 

'9-7  „ 

52.64 

63.7  , 

32.67 

I9.I 

^•5^ ., 

17.3 

June  9.0 

51.48^^ 

17.6  " 

52.78  '^ 

62.5  " 

32.81  '4 

18.0  " 

1.63 " 

17.4  ^ 

19.0 

51.74:' 

15-7  'I 

52.98  :^ 

61.5^^ 

33.00  '9 

17.I    9 

1.79  f 

17.7  3 

28.9 

52.07  ^^ 

14.0  '7 

53.23  ^^ 

60.6    9 

33.24  ^^ 

16.4 1 

1.99  ^° 

18.0  3 

July  8.9 

52.47  "^t 

12.5  '5 

53.53  _ 

59.9    I 

33.53  '^ 

158  <* 

2.23  ^^ 

18.4  ^ 

45 

13 

33 

6 

32 

4 

37 

5 

18.9 

52.92 

II. 2 

53.86 

59.3 

33.85  ,^ 

154 

2.50 

18.9  ^ 

28.9 

5342  ^"^ 

10.2  " 

54.23  ^; 

59.0    3 

34.20  3^ 

151     ^ 

2.79  '^ 

19.5^ 

Aug.  7.8 

53.95  li 

9-6 ! 

54.61  f 

58.9    ' 

34.57  ^! 

15.1 : 

3.09  ^° 

20.2   7 

17.8 

54.51  ; 

9.2    ^ 

55.01  ^ 

58.9    ^ 

34.95  ^^ 

15.2 

3.41  ^ 

20.8  ^ 

27.8 

55.08  57 

9.2  ° 

55.42  ^^ 

59.2    3 

35.35  "^^ 

15-5    ^ 

3-74  ^^ 

21.4  6 

f\ 

58 

2 

41 

4 

39         4 

32 

5 

Sept.  6.7 

55.66 
56.24  5; 

9-^    6 
1 0.0    " 

10.8    * 

55-S3  ^^ 

59.6    . 

35.74  _'  15.9  . 

4.06 

21.9 

16.7 

5^-24  ^' 

60.2    6 

36.14  tt 

16.5    " 
'7'    t 

4.39  f^ 

22.4  ^ 

26.7 

56.81  f 

56.64  ^^ 

60.9    7 

36.52  3^ 

4.70  ^ 

22.8    •* 

Oct.    6.7 

57.36  55 

"•9" 

57.03  ^^ 

61.7    * 

36.90  ^° 

17.9   ° 

5-^^  '^ 

23.2    -* 

16.6 

57.88  ^l 

13-3  ':^ 

57.40  ^7 

62.6    9 

37.26  3 

18.8   9 

5.30  'I 

23.4   ^ 

48 

16 

35 

II 

33 

9 

28 

I 

26.6* 

58.36^^ 

^^■9 .. 

57-75  „ 

63.7  ,, 

37.59 

^9-7  ,„ 

5-58    , 
584    ' 

23.5    , 

Nov.  5.6 

58.81  ^5 

16.8  '9 

58-^  11 

64.8  " 

37.90  \ 

20.7 

23.6    ' 

15.6 

59.20^^ 

18.8  ^° 

58.36  ^^ 

66.1  '3 

38.18^^ 

21.8" 

6.07  ^3 

23.6^ 

^     25.5 

59.53  ^i 

20.9 

58.61  ^5 

67.4  ^^ 

38.42  '^ 

23.0 " 

6.27  'I 

23.6° 

J^.   5.5 

20 
59.79  « 

23.2    ^^ 

58.81  ^° 

68.7  '^ 

38.62  ^° 

24.2 " 

6.43  ^' 

23.6° 

18 

22 

15 

14 

14 

II 

13 

0 

15.5 

59.97  ,^ 

^5-4  ,, 

58.96 

70.1 

38.76 

^5-3  „ 

6.56    ^ 
6.64    * 

23.6 

25.4 

60.07 

27.6  " 

5905    I 

71.4   ^ 

38.86  '"^ 

26.5  " 

23.6° 

_^  35-4 

60.09  ^ 

29.8  " 

59.09   "* 

72.6  " 

38.89  3 

27.6  " 

6.68    ^ 

235    ' 

2.020   +1.755 

1.383      +0.956 

1.324    +0.868 

1.075 

+0.393 

Mean  Place 

5i".023     io".o5 
+0.05        -0.03 

52».oi7    55".o8^ 

32-.023    io".53 

0^.837 

9".83 

^fo,D«a 

+0.02        -0.02 

+0.02            -0.03 

+0.01 

-o.o\ 

D*«,D«5 

40.I 

+1.0      1 

+0.1 

+1.0      1 

+0.1 

■VI  .0 

\     •vo.\ 

\^,^ 

[Bph  is) 
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APPARENT  PLACES  OP  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


11  Orionis. 

Mag.  4.6 

Mean  Solar 

Date. 

Right 

Dcclinu- 

Ascension. 

tionN. 

h     m 

e 

4  59 

+  15    17 

If 

Jan.    0.4 

s 

4452 

20.9 

10.4 

44-53    , 

20.5     "^ 

20.4 

4450  ^ 

20.2     ^ 

304 

44-43  ,; 

19.9    ^^ 

Feb.    9.3 

44-32  " 

19.7 

14 

0 

193 

44.02    '^ 

194 

Mar.    1.3 

19.2 

11.2 

43-85  ]l 
«-69 

43-53    , 

19.0 

21.2 

18.8  * 

312 

18.6  ' 

13 

I 

Apr.  10.2 

43.40 

18.5 

20.1 

43.30  ^! 

18.5    "" 

30.1 

43.23  ; 

18.5    "" 

May  1 0.1 

43.21 

18.6    ' 

20.1 

2 

43-23  J 

18.8    ^ 

4 

30.0 

43-30 

19.2 

June   9.0 

43.41 
4356  5 

19.6^ 

19.0 

20.2 

28.9 

43-75  !' 

20.9  ' 

July    8.9 

43-98  »3 
25 

21.6  7 
9 

18.9 

44-23  ,8 

22.5 

28.9 

44-.'5'  *: 

23-3 « 

24-1 1 
24.9 

Aug.   7.8 

44.80  "9 

17.8 

45-1'^' 

27.8 

45-42  3^ 

25-6^ 

Sept.  6.7 

45-73  „ 

26.2 

16.7 

46.05  I' 

26.6  ^ 

26.7 

46.35  ^° 

27.0  ^ 

Oct.    6.7 

46.65  ^° 
46-93    ! 

27 

27.1   ' 

16.6 

27.1  ® 

26.6 

47.20 

27.0 

Nov.   5.6 

47.45 : 

26.8  ^ 

15.6 

4767 " 

26.5  ^^ 

25.5 

47.87  °  26.1^ 
48.03  '^  25.6  5 

Dec.    5.5 

12     4 

15.5 

48.15 .  25.2 

254 

48.23  ^  24.8  •* 

354 

48.27  ^ ,  24.4  ^ 

Sec  8,  Tail  8 

1.037  +0.273 

Mean  Place 

42\650    II  ".96 

D',^n,  D»a 

+0.01           0.00 

D^f  8, 1)«  8 

+0.1 

+1.0      1 

// Anrlce. 
Mag.  3.3 


Right 
Afccnsun. 


h 

5 

s 


m 
O 


35.42 

35.43 
35.38 
35.28 

35.13 
34.95 

34-74 
34.52 
34.30 
34.10 

33.93 
33.79 
33.70 
33.67 
33.69 

33.77 
33.91 
34.10 

34.34 
34-62 


I 

5 
10 

18 

21 
22 
22 
20 
17 

14 

9 

3 
2 

8 

14 
19 
24 
28 

32 


35 


34.94 

35.29 
35.66  ^l 

36.04 
36.43 


38 

39 
40 


36.83 
37.22 

37.61 


39 
39 
38 


37.99    , 
38.35  '^ 


38.69 
3901 

3929 
39.53 
39.74 

3989 

39.99 
40.03 


34 

28 

24 
21 

15 
10 


Declina- 
tioaN. 


+  41    7 


t' 


26.6 
27.7 
28.6 

29.4 
30.0 

30.4 

30.5 

30.3 
29.9 

29.2 

28.4 

27.4 
26.3 

25.1 
23.9 

22.8 
21.7 
20.8 
20.0 
194 

18.9 
18.6 
18.5 
18.6 
18.9 

19.2 
19.7 
20.3 
21.0 
21.9 

22.8 

23.8 
24.8 
26.0 
27.1 

28.3 

295 
30.6 


II 

9 
8 

6 
4 

I 
2 

4 

7 
8 

10 
II 
12 
12 
II 

II 

9 
8 

6 

5 

3 

I 

I 

3 
3 

5 
6 

7 
9 
9 

o 
o 

2 
I 

2 

2 
I 


1.328       +0.873 
33M17     I4".i9 


+0.02 
+0.1 


-0.02 
+1.0 


€  Lepoxlt. 
Mag.  3.3 


Right 


h     m 

5     I 


s 


53.59 
53.57 
53.50 

53-39 
53.25 


2 

7 
II 

X4 
17 


19 
20 


53.08 
52.89 

5-^  19 

52.50 .! 
52.31 


19 
17 


52.14 
52.01 

51.91 
51.85 
51.83 


51.86 

51.94 
52.06 

52.22 
52.41 


13 
10 

6 

2 

3 
8 


12 
16 

19 

^3 
52.64 

52.89    I 

53-^7  ,^ 
53.46  '9 
53.76  3^ 

54.07  ,^ 

54.37 .! 
54.67 

54.95 

55-22 


30 
28 


27 
26 


55.48 
55.70 
55.90 
56.07 
56.20 

56.29 

56.34 
56.34 


22 

20 

17 
13 

9 

5 
o 


Dcclin*. 
timS. 


—  22  28 


f' 


60.5 
62.7 
64.6 

66.2 
674 

68.3 
68.8 
69.0 
68.8 
68.2 


92 

19 
16 

12 


5 

2 

2 
6 

9 


67.3 

66.0  ^i 

64.4  '^ 
62.5 

60.4 


19 
21 

23 


I 


58.1 

55-7 
53.2 

50.7 
48.2 

45.8 
43.6 

41.7 
40.2 

39.0 

38.2 

37.9 

38.2 

38.9 
40.0 

41.6 

43.5 

45.7 

48.1 

50.6  ^5 

25 

53.1 
55.6  II 
57.9  ^ 


24 

95 
25 

25 

24 

22 

19 

15 
12 

8 

3 

3 

7 
II 

16 

19 
22 

24 


1.082      -0.4x4 
5I-.735    64".i6 


-o.oi 
•vo.i 


+0.01 


/^Briduii. 
Mag.  2.0 


Rig^t 


h      m 

5     3 


s 

42.05 
42.05 

42.01 

41.93 

41.82 

41.67 

41.51 

41.34 
41.17 

41.01 

40.87 

40.76 

40.68 

40.64 

40.65 


_     o 

4 

8 

II 

15 

x6 

17 

17 
16 

14 

II 
8 

4 

z 

5 


Dedina- 
tioaS. 


40.70 
40.79     9 

40.02     3 

17 
41.09     7 

41.29 


20 
23 


as 

27 


41.52 
41.77 

^'•^^  20 
42.62  *9 

30 

43.50  '2 
43.78 


-  511 


37.7 
39.1^ 
40.4  j 

^^•5   8 
7 

4 

2 

o 

3 
5 


28 
27 


44.05  ^^ 

44.30  ,, 

44.53  II 

44.74 
44.91  '7 

45.06  'S 


45.17 
45.23 
45.26 


II 

6 
3 


42.3 

43.0 

43-4 
43.6 
43.6 

43-3 


42.8 
42.1 
41.2 
40.1 
38.8  'I 


7 
9 

XI 


37.3 
35.7 
34.0 

32.3 
30.5 

28.8 
27.2 

25.7 
24.5 
23.5 

22.8 
22.4 
22.4 
22.7 

23.4 

24.3 

25.5 
26.9 

28.5 

30.2 

31.8 

33.4 
34.9 


IS 

x6 

17 

17 
x8 

17 

16 

15 
12 

10 
7 

4 
o 

3 
i 
9 

12 

14 

16 

I" 
16 

16 

15 


X  .004   -0.09Z 
40".249  43  ".62 


0.00 

40.X 


0.00 
+1,0 


APPARENT  PLACES  OP  STARS,  1915, 


331 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 


Jan. 


Feb. 


0.4 
10.4 
20.4 
30.4 

9-3 


193 
Mar.    1.3 

II. 2 

21.2 

31-2 


Apr 


10.2 
20.1 

30.1 

Hay  lo.i 

20.1 

30.0 

June  9.0 

19.0 

28.9 

8.9 

18.9 
28.9 
7.8 
17.8 
27.8 


July 


Aug, 


Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 
Nov.  5.6 

156 
255 
5.5 

15.5 
35.4 


Mean  Place 


/i  Anrlce. 
Mag.  4.8 


Right 
Aacmsion. 


xn 


5     7 

s 

38.80 

38.82 
38.78 

38.69 

38.56 


38.39 

38.19 

37.98 
37.77 
37.57 


4 
9 

17 


20 
21 
21 
20 

17 


37.40 
37.27  ^3 
37.18    I 

37.14    ^ 

37.16  : 


37.23 
37.35 
37.53 

37-75 
38.02 


12 
18 
22 
27 

30 


33 
35 


38.32 
38.65 
39.00 

39.37  ^J 
39.75  ^g 


38 
38 


40.13 

40.51 
40.89 

41.26  ^' 
41.61  35 
33 
41.94 

42.25  II 

42.53  ll 
42.78  ^5 
42,98  ^° 


43.14 
43.24 
43.30 


16 

10 
6 


Declina- 
tion N. 


+  3823 


ft 


17.2 
18.2 
19.0 
19.7 
20.3 

20.6 
20.7 
20.6 
20.2 
19.7 

9.0 

8.1 

7.1 
6.1 

5.0 

4.0 

3.1 

2.3 
1.6 

I.I 

0.7 

0.5 
0.5 
0.6 
0.8 

I.I 

1.5 
2.0 

2.6 
3.2 

4.0 

4.8 

5.7 
6.6 

7.5 

8.5 

9.5 
20.5 


10 
8 

7 
6 


I 

I 

4 
5 
7 

9 
xo 

10 

XI 

10 

9 
8 

7 
5 

4 

2 
o 
I 
2 

3 

4 

5 
6 

6 

8 

8 

9 
9 

9 

10 

10 
10 


1.276 
36'.538 


+0.792 


,tf 


5'.59 


+0.02 
+0.1 


-o.oi 
+1.0 


19  H.  Camelop. 

Mag.  5.2    . 


Right 
Ascension. 


h 

5 

8 

39.43 

39.24 
38.82 

38.21 
37.43 


m 

8 


19 
42 
61 

78 
91 


36.52 

35-52  ;- 
34.48  '"^ 

33.45  'H 
32.48  ^' 


87 

73 
56 

37 
17 

5 

26 
46 

66 
84 
99 

"3 

35-4^ ::: 

36.73  III 

38.11 '3^ 
142 

39.53 
40.96  '^3 

43.76  '^^ 
45.07'^^ 


31.61 
30.88 

30.32 

29.95 
29.78 

29.83 
30.09 

30.55 
31.21 
32.05 

33.04 
34.17 


46.29 

47.39 

48.35 
49.14 

49.74 

50.12 
50.29 
50.23 


122 

no 

96 

79 
60 

38 

17 
6 


Declina- 
tion N. 


+  79    8 


tt 


25- 1 

28.0  *9 

^^  /:  26 
30.6 

32.8 
34.5 


35.8 

36.5 
36.6 

36.2 
35.2 

33.7 
31.7 
29.4 
26.9 
24.1 


22 

17 
13 


7 
I 

4 
10 

IS 

20 

23 

25 
28 

28 


21.3 
18.5 

15.8  'I 
13-2 

10.9 


28 

27 
26 

23 


8.8 

7.1 

5.7 
4.8 

4.2 


21 

17 
14 

9 
6 


3 

7 
12 


4.1 

4.4 

5.1 

6.3 
7.8  '5 

19 

9.7 
12.0 

14.5 

17.3 
20.3 


33 

25 
28 

30 
30 


23.3 
26.3 

293 


30 
30 


5.307         +5-212 

31". 512     IO".OI 


+0.13        -0.08 
+0.1  +1.0 

fKph  15I 


/i  Leporis. 

Mag.  3.3 


Right 
Ascension. 


h     m 

5     9 

8!6i 
8.60 

8.55 
8.46 

8.33 


8.17 
8.00 
7.82 

7.63 
7.45 

7.30 
7.17 

7.07 
7.02 

7.00 

7.03 
7.11 

723 
7.38 
7.58 


3 
o 

5 

2 

3 

8 
12 

15 
20 

22 


25 

27 
28 


7.80 
8.05 
8.32 
8.60 
8.89  ^9 
30 
9.19 
9.49  3° 

9-78  ^^ 
0.07 


29 
27 


0.34 

25 

^•59  ,, 

0.82  ^3 

,  ^^  21 
,1.03 

1. 21 


1-35 

1.45 
1.51 
1.53 


18 

14 
10 


Declina- 
tions. 


e         t 


—  16    17 


// 


74.7 
76.7 

78.4 

79.8 
81.0 

81.9 
82.4 
82.6 
82.5 
82.1 

81.3 
80.3 
79.0 

77-4 
75.6 

73.6 
71-5 

69.3 
67.0 

64.8 

62.6 
60.6 
58.8 

57.3 
56.2 

55-4 

55.1 
55.2 

55.8 
56.8 


20 

17 
14 
12 

9 

5 

2 

I 

4 
8 

10 

13 
16 

18 

20 

21 
22 

23 
22 

22 

20 

18 

15 
II 

8 

3 
I 

6 

10 

13 
58.1 

59-«  \l 
61.7'^ 

63.8  " 

66.1  '^ 
22 

68.3 

70.5 


72.6 


22 
21 


1.042      -0.292 
6«.773     79"-23 


-O.OI 

+0.1 


0.00 
■*-i.o 


or  Auiigse. 

(Capella.) 

Mag.  0.2 


Right 
Ascension. 


h 
5 


m 
10 


s 
26.96 

26.98 
26.93 
26.82 
26.67 


2 

5 
II 

15 
20 


22 


26.47 
26.25 
26.01  ^^ 

25.77  ^"^ 
25.54 


23 
20 


25.34 
25.18 

25.08 

25.02 

25.03 

25.10 

25.23 
25.42 
25.66 

25.95 

26.28 
26.64 

27.03 

27.44 
27.86 

28.28 
28.71 
29.13 

29.54 
29.94 


16 

10 

6 


13 
19 
24 
29 

33 

36 
39 
41 
42 
42 

43 
42 

41 
40 

37 

30.31 
30.66  ^^ 

30.97  ^8 
31.25  „ 
31.47  ,8 

31-65 
31.76  " 
31-81     5 


Declina- 
tion N. 


+  45  54 

ft 

58.2 

59.6 
60.8 
61.8 
62.6 

63.1 

63.4 

63-3 
62.9 

62.3 

61.4 
60.3 
59.0 
57.6 
56.2 

54.8 

53.5 
52.2 

51.1 
50.1 

49.4 
48.8 

48.4 
48.2 

48.2 

48.4 
48.8 

49.3 
50.0 

50.8 

51.8 
52.9 
54.1 
55.5 
56.9 

58.3 

59.7 
61. 1 


1.437      -H.032 
24'.448    45".93 
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APPARENT  PLACES  OF  STABS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.4 

10.4 
20.4 

30.4 

Feb.    9.3 

19.3 
Mar.    1.3 

II. 2 

21.2 

31-2 

Apr.  10.2 
20.1 
30.1 

May  1 0.1 
20.1 

30.0 

June   9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.   5.6 

15.6 

25-5 
Dec.    5.5 

15.5 
25-5 
35.4 


Sec  5,  Tan  8 
Mean  Place 


D^«(r  a,  Dm  a 
DsP  S,  D«  8 


(Rigd,) 
Mag.  0.3 


Richt 


h     m 

5  10 


s 

28.94 

28.95 

28.91 

28.83 

28.71 

28.57 

28.41 
28.24 
28.06 
27.90 

27.75 

27.63 

2754 
27.50 

27.49 
27.53 

27.61 

27.73 
27.89 

28.09 

28.31 
28.56 
28.83 

29.11 
29.40 


X 

4 
8 

Z9 

14 
16 

18 
16 
15 

12 

9 
4 

I 

4 
8 

13 
16 
20 
22 

25 

27 
28 

29 
30 


29 


29.70 

30.28  ^9 

30.57  '^ 
30.84 


27 
25 


31.09 

31.33 

31.54 
31.72 

31.87 

31.98 
32.05 
32.08 


24 
21 

18 

15 

II 

7 
3 


DccUiia- 
tionS. 


-817 


tt 


51  o 

52.6 
54.0 
55.2 
56.1 

56.9 

57.4 
57.6 

57.5 
57.2 

56.7 

55.9 

54.9 

53.7 
52.2 

50.6 
48.9 
47.0 
45.2 
43.3 

41.4 

39.7 
38.1 
36.8 

35.8 

35.1 

34.7 
34.8 

35-2 
35.9 

36.9 

38.3 

39.9 
41.6 

43.4 


16 

14 

13 

9 
8 

5 

3 
I 

3 

5 

8 
o 

2 

5 
6 

7 

9 
8 

9 


4 

I 

4 

7 
10 

14 
16 

17 
18 

19 


18 


45.3 
48.8  '7 


1. 01 1       -0.146 
27".i27     56".44 


0.00 
+0.1 


0.00 
+1.0 


A.AllllfB. 

Mag.  4.8 


RIffht 


13 


h 

5 

s 
1.92 

1.94 

1. 91 

1.82    9 

1.69  '3 
17 

1.52 

1.32 

I. II 

0.89 

0.69 

0.51 

0.37 
0.27 

0.23 

0.24 


30 
31 
33 
30 
18 

14 
10 

4 

I 

6 


12 
18 


0.30 
0.42 
0.60 

1.09 

30 

1-39 

1.73^^ 
2.09  ^ 

2.46  ^l 

2.84  ^* 
39 

4.01    ^ 
4.39^ 

4.76  37 
35 


5.11 

5-43 

5.72 

5.98 

6.20    ^ 
16 

6.36 

6.48  " 

6.54   ^ 


32 

29 
26 


22 


tkaN. 


+  40     I 


II 


40.3 
41.3 
42.3 
43.1 
43.7 

44.1 
44.2 
44.1 
43.8 
43.3 

42.5 
41.6 

40.5 
39.4 
38.3 

37.2 
36.2 

35.2 

34.4 

33.7 

33.2 
32.9 

32.7 
32.6 

32.7 

33.0 
33.3 
33.7 
34.3 
34.9 

35.7 

36.5 

37.4 

38.3. 

39.3 

40.4 

41.5 
42.5 


10 

10 

8 

6 

4 

X 

I 

3 

5 
8 

9 
II 

II 

II 

II 

10 

10 

8 

7 
5 

3 

3 

I 
I 

3 

3 

4 
6 

6 
8 

8 

9 

9 
10 

II 

II 
10 


1.306      +0.840 
9\58s    28".8i 


+0.02 
+0.1 


-O.OI 

+1.0 


r  OzioBis. 
Mag.  3-7 


Rlfht 


h     sn 

5  13 

a 

30.55 
30.56 
30.52 
30.44 
30.33 


4 
8 

IX 


16 


30.19 

30.03  ,, 
29.86  '7 
29.69  '7 
29.52 


17 
15 


29.37 

29.25 
29.17 

29.12 

29.11 

29.15 
29.23 

29.35 

29.51 
29.70 

29.93 
30.17 
30.44 
30.72 
31.01 


13 

8 

5 

I 

4 

8 
12 
16 

19 
23 

24 

27 
28 

29 

30 

31.31 
31.60*9 

32.17 
32.45 


28 
25 


32.70 

32.94 
33.16 

33.34 
33.49 

33.61 

33.68 

33.72 


24 

22 

18 
15 

12 

7 
4 


tkmS. 


oColui 
Mag.  4 


Rl^t 


-655 


II 


61.9 

63.4 
64.8 

65.9 
66.9 

67.6 
68.0 
68.3 

68.3 
68.0 

67.5 
66.8 

65.9 
64.7 
63.4 

61.8 
60.2 

58.4 
56.6 

54.8 

53.0 

51.3 
49.8 

48.5 
47.5 

46.8 

46.5 

46.5 
46.8 

47.5 


14 

XX 

xo 
7 

4 

3 

o 

3 

5 

7 
9 

3 

3 
6 

6 

8 
8 
8 
8 

7 

5 

3 
o 


3 
o 

3 

7 
II 


13 
15 

17 


48.6 

49.9 
51.4 
53.1  „ 

54-8  I 

56.6 

58.3  \l 
60.0  '7 


h 
5 


14 


a 
26.99 
26.95    * 

26.86  9 
26.72  '* 

26.55  '^ 
31 

26.11    *3 

25.87  "^ 
25.63 
25.40 


24 

23 
31 


25.19 
25.01 

24.87 

24.77 

24.72 

24.71 
24.76 

24.85 
24.99 

25 


18 

14 
10 

5 

I 

5 

9 

14 


18^9 
22 


25.40 

25.65 

25.93 
26.23 

26.55 

26.88 
27.20 

27.53 
27.84 
28.14 

28.42 
28.67 
28.88 
29.06 
29.19 

29.28 

29.32 
29.31 


25 

38 

30 
32 

33 

32 

Z3 

31 

30 
38 

25 

31 
18 

13 

9 

4 

X 


1.007      -0.122 
28».726    67".54 


0.00 
+0.1 


0.00 
+1.0 


3 
3 
3 


1.220  - 

24'.975  40' 

-0.02  *< 

+0.1  +: 
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Mean  Solar 
Date. 


Jan.  0.5 
10.4 
20.4 

30.4 
Feb.    9.3 

19-3 
Mar.    1.3 

11.3 
21.2 

31-2 

Apr.  10.2 
20.2 
30.1 

May  1 0.1 
20.1 

30.0 

June   y.o 

19.0 

29.0 

July    8.9 

18.9 
28.9 
AuR.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.   5.6 

15.6 

25.5 
^^^'C-    5.5 

15.5 
25.5 
35.4 


Sec  <5,  Tan  6 
Mean  Place 


Mag.  4.9 


Rieht 
AMxnskm. 


h     m 

5  27 

3^86 

3.90 
3.89 
3.83 
3.72 


4 

I 

6 

II 

IS 


3.57 
340 
3-21 
301 
2.83 

2.66 
2.52 

2.43 
2.38 

2.37 

2.42 
2.52 
2.67 


17 

19 
20 

18 
17 

14 
9 

5 

I 

S 

10 
15 


2.86  '9 
3.09^^ 

3-35  ,^ 
3.65  ^^ 

4.30  34 

4.64  ^^ 
35 

4.99    , 

5.35  :. 

5.71  ^^ 
6.06  35 

6.40  ^-^ 

32 

6.72 

7.03 

7-31 
7-56 

7-77 

7.94 
8.07 

8.14 


31 
28 

25 
21 

17 

13 

7 


Decliiia- 
UonN. 


+  32    7 


rr 


58.4 

59.1 
59.6 
60.1 
60.5 

60.8 
61.0 
61.0 
60.8 
60.4 


7 

5 
5 

4 
3 

2 
o 

2 

4 
4 


60.0 

59.4 
58.8 

58.1   I 

57.4 


56.7 
56.1 
55.6 
55.2 
54.9 

54-7 
54-6 

54.6 

54.6 

54.8 

55-0 
55.2 

55.5 
55.8 

56.1 

56.4 
56.8 

57.2 

57-6 

58.1 

58.7 

59.3 
59-8 


7 

6 

5 
4 

3 

a 

I 
o 
o 

2 
2 

2 

3 
3 
3 
3 

4 

4 

4 

5 
6 

6 

5 


1. 181      +0.628 
ii".663    48".64 


•K0.02 

+O.X 


-o.oi 
+1.0 


(^  Orlonis. 

Mag.  2.5 


Right 
Ascension. 


h 

5 


27 


• 
41.67 

41.69 

41.67 

41.61 

41-51 

41.38 

41-23 
41.07 

40.90 

40.74 

40.59 
40.47 

40.38 
40.32 
40.31 


2 
2 

6 
xo 

13 

15 

16 

17 
16 

15 

12 

9 
6 

X 

3 


8 

IX 


40.34 
40.42 

40.53  .^ 
40.68  '5 

40.87 


19 
21 


41.08 

41-32 
41.58 
41.86 

42.15 

42.44 

42.74 
4304 

43.33 
43.61 

43.87 
44.12 

44-35 
44.56 

44-73 

44.86 
44.96 
45.01 


24 
26 
28 
29 
29 

30 

30 
29 

28 

26 

25 

23 
21 

17 
13 

10 


Declina- 
tions. 


—    021 


tf 


340 

35-2 
36.3 
37.3 
38.1 

38.7 
39.1 
39.4 
39.4 
39.3 

39.0 
38.6 

37-9 
37-1 
36.1 

34.9 
33.7 
32.3 
30.9 
29.4 


12 

II 

10 

8 

6 

4 

3 

o 

X 

3 

4 

7 
8 

10 

12 

12 

14 
14 

IS 

14 
28.0 

26.6  '* 

25.4 " 

24.3 
23.4 


XX 


22.8 
22.4 
22.4 
22.6 
23.2 

24.0 
25.0 
26.3 
27.6 
29.1 

30.5 
32.0 

33.3 


4 
o 
2 
6 
8 

10 

13 
13 
15 
14 

15 
13 


1. 000      -0.006 
39-.809    4o".3i 


0.00  0.00 

+0.1  +1.0 


Groombiidfe  906. 
Mag.  6.4 


Right 


4 

21 


h     m 

5  28 

• 
27,27 

27.23 

27.02 

26.66  3^ 

26.16  f 
6x 

25-55  ^ 
73 

23.39  !t 

22.68  I' 

64 
22.04 

2 


24.86 

24-13 


56 


1.48  5" 
1.04.^ 


21.04 
20.73 
20.57 

20.56 
20.71 
21.01 

21.45 
22.02 


31 
x6 


IS 
30 
44 

S7 
70 


80 
88 


22.72 
23-52 

2536  ^ 
26.37 


27.41 

28.47 
29.53 
30.57 
31.57 

32.52 
33.40 
34.18 

3484 
35.38 

35.76 

35-99 
3^05 


lOI 

104 

106 
106 
104 
100 

95 

88 

78 
66 

S4 
38 

^3 
6 


Declina- 
tion X. 


+  74  59 

n 
38.8  ^* 

41.3^5 

43.6  !2 

45.4 


46.8 

47.7 
48.1 

47.9 
47.1 

45-9 
44.2 

42.2 

39.9 
37-3 

34.7 
32.0 

29.3 
26.7 

24.4 

22.2 
20.4 
18.8 
17.7 
16.9 

16.5 
16.5 
16.9 
17.7 
18.9 

20.4 
22.3 

24.5 
27.0 

29.7 

32.5 

35.3 
38.1 


18 
14 


9 

4 

a 

S 

X2 

ao 

a3 
26 

26 

27 

27 
26 

23 
22 

x8 
16 

IX 

8 

4 

o 

4 
8 

la 
15 

19 
aa 

*5 

*7 
98 

s8 
a8 


3.86a      +3.730 
2i".o45    2a".90 


+O.XO 
40.I 


-0.03 

+Z.O 


ot  Lepoiis. 
Mag.  2.7 


Ricbt 


h     m 

5  28 

60.74 

60.74  I 
60.70   J 

60.62   * 

60.50  " 

15 

60.35  „ 
60.18  *7 

59-99  II 
59-80  11 

59.62  '* 

17 


59.45 

59.31 

59.19 
59.12 

59.09 

59.10 

5915 
59-25 

59-39 
59.56 


14 
xa 

7 

3 

I 

5 
10 

14 

17 
ai 

59.77  ^, 
60.00  ^ 

60.25  li 

^•53  ii 

60.82  *9 

29 

61. II 

61.41 30 

61.71 30 

62.00  *2 

62.28  ^* 
27 

^2-55  ^^ 
62.80  ^5 
63.03  *3 
63.22 
63.38 


19 
16 


63.50 

63.58 
63.61 


za 

8 
3 


Decina^ 
tionS. 


-'752 


/ 


21 


52.0 
54.1 

57.6  '^ 

59.0** 

XC 

60.0 
60.7 
61.0 
61.0 
60.7 


f 

3 

o 

3 


21 


60.0 

59.1  _^ 
57.8  "3 

^^^ -^  'J 

52.5 

50.4 
48.1  '3 

45-9  " 

4V6  '^ 
^^'     22 

^^•^^ 
39-4 

37-5  ': 

36.0  *> 

34.0 
33.6 

33.7 

34.2 

35.1 

36-5 
38.2 
40.2 

42.5 

44.8  *^ 
24 

47  2 
49  6  '^ 
51.8" 


4 
I 

5 
9 

U 

20 
23 


X.05X  -0.323 

58*.86s    56".65 
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^1  Ozionig. 

f  Orlonit. 

€  Orlonis. 

CTauii. 

Utan  Solar 

Mag.  4.5 

Mag. 

2.9 

Mag. 

1.8 

Mag. 

30 

Dttte. 

'• 

Risht           Drclina- 

Right 

Dectina- 

Right 

Declina- 

Right 

Declina- 

L 

Ascensum.  1    tion  > 

1 

I. 

Asoenium. 

UonS. 

AscensioQ. 

tions. 

Ascension. 

tion  N. 

1 

h     m 

• 

t 

h     m 

•       f 

h     m 

•       1 

h     m 

0       1 

* 

5  30 

+  9: 

/ 1 

^5 

5  31 

-5  57 

5  31 

-     I   15 

5  32 

+  21     5 

Jan.    0.5 

s 
II. 10 

65.5 

0^ 

18^34   , 

47-9  ,^ 

55-85  , 

12.9,, 

35^88 

/  9 

38-1 

10.4 
*          20.4 

30.4 

II. 14    ^ 

II. 13     ' 
11.07    I 

64.8 
64.2 
63.6 

/ 

6 
6 

18.37  i 

'8-35   ' 
18.28   7 

50.8  '* 

55-88  I 
55-86  ' 
55-80  ^ 

14.2  '3 

•5-4 ;: 

16-4 " 

35.92    ^ 
35.92    ° 
35.87    ^ 

38.1  I 
38.1  ° 
38.1  ' 

Teb.    9.3 

10.98    ^ 
12 

63.2 

4 
4 

18.18  '° 
13 

53.0  g 

55-71  ,J 

8 

17-2  ^ 

3,.77  » 

38.1  « 

193 

10.86 

62.8 

18.05 
17.89  '" 

17 

17.72  I 

53.8    ^ 

55.58 

17.8 

35.64 

38.0 

Mar.    1.3 
*           11.3 

10.71   I 
10.55  , 

62.5 
62.4 

3 
I 

54-3  : 

54-6   3 

55.43  J 

55-26    7 

18.3    5 
18.6    3 

35.49      \l 

3532  '7 

38.0  «» 
37.9  ' 

*           21.2 

10.38  '7 

62.3 

I 

17-55 

54.7    , 

55.09  J, 
54-93   ° 

18.6    ° 

35.14'^ 

37.8  \ 

'          31.2 

10.21      ' 

62.2 

I 

17.38  7 

54-5    ' 

18.5    ' 

34-97  ^' 

37-6  » 

■ 

14 

I 

15 

4 

IS 

3 

15 

2 

Apr.  10.2 

10.07  ^^ 

62.3 

17-23  „ 

54'     6 
53-5    „ 

54.78 

18.2 

34.82 

37.4 

20.2 

9.95  " 

62.5 

2 

17.10  ^ 

54.65  '^ 

17.7  s 

34.70  " 

3 
37.2    I 

^           30- 1 

9.86    9 

62.7 

2 

17.01   ^ 
16.95  ^ 

52.6   ^ 

54.56 
54- 50 

17-0  ; 
16.2  ** 

34.61    I 

2 

37-0 

May  10. 1 

9.81     5 

63.1 

4 

51-5 

34.55 

36-9 

^           20.1 

9.80     ' 

4 

63.6 

5 
6 

16.93  ^ 

5°-3  r. 

54.49   ^ 

15-2  " 

34.55    ^ 

4 

36.8  1 

30.0 

984  „ 
992 

64.2 

0m 

16.95  , 

17.01 

489   , 
47-3    ' 

44.0  ; 

54.51    , 

14.0 

34-59   „ 

36.7  „ 

'  June   9.0 

64.9 

7 

8 

9 

54.58    \ 

12.7  '3 

34-67  ,^ 

36.7° 

19.0 
29.0 

10.04  ,^ 

10.20 

65.7 
66.6 

17.12 " 
17.26  'j 

54.69 
54.84   I 
55.02  ^^ 

11.3'^ 

9-8:1 

34.80  '3 
34-97    ' 

36-9^ 
37-'  ' 

July    8.9 

IO-39  '^ 

23 

675 

9 
10 

^^•^ :; 

35-'«:: 

37-3  , 
3 

18.9 

10.61 

68.5 

'7-^5  „ 

4°-6  .A 

5523  ,^ 

6.9 

3542 , 

37-6 

28.9 

10.86^5 

69.4 

9 

17-89   t 

39.0  ^ 

55-47    ^ 
55-73  „ 

5-5;: 

35-68  '^ 

38.0 -• 

'    Aug.    7-9 

11.13^^ 

70.3 

9 
8 

18.14^5 

18.70  *^ 
29 

37.5 

4.2  3 

35-97  *' 

38.4  ;• 

17.8 

11.42  ^   71.1 

3^-3    ! 

56.00  '^ 

3-'" 

36.27  3° 

38.8^ 

27.8 

II.71  *9    71.8 
30 

7 

5 

35-3  '! 

56.29  2 

29 

2.2    9 
6 

36.58  3' 

32 

39-2  \ 

Sept.  6.8 

12.01 

72.3 

18.99  ,„ 

34-6 

56.58 

1.6 

36.90 

39.5  , 

16.7 

12.32  3'     72.6 

3 

19-29;' 

34-3    •^ 

56.88  ^^ 

1.2  4 

37.22  3* 

39.8  3 

26.7 

12.62  ^° 

72.7 

I 

'9-58!^ 

0 

34-3 

57.17^^ 

1.2  ° 

37.55  ^^ 

I 
39-9  , 

Oct.    6.7 

16.7 

12.92  ^5" 
13-21  '9 

27 

72.6 
72.3 

I 
3 

.9.87 
20..  5,. 

34.6   I 

35-3 .; 

57.46 
57.74  ,. 

'•5^6 
-'    8 

3787  3' 

38.173° 
30 

I 
40.0 

40.0  ° 
I 

26.6 

13.48 

71.8 

am 

20.42 

36.3  ,, 

58.27 ' 

2-9  „ 

38.47 

39.9  ^ 

Nov.    5.6 

13-75 ,; 

71. 1 

7 

20.67 

37.6   i 

4-° 

38.76  *^ 

39.7 

15-6 

13-99,: 

70.4 

7 

20.89  " 

39-1  :^ 

58.50 1] 

5.3'^ 

39-02  '^ 

39.5 

25.6 
Dec.    5.5 

,4.38 « 

'5 

695 
68.6 

9 
9 
9 

21.10" 
21.27    ^^ 

»3 

40.8 '' 

4-5  :^ 

58.71 

58.88  '7 
14 

6.7 '4 
8.2  '5 

16 

39.25  *f 
39-45  ,, 

2 
39.3  I 

39-' : 

15.5 

14.53  „ 

67.7 

8 
8 

6 

21.40 

"^^•^18 
47.7 

59.02 

9-8,- 

39-61 

38.9 , 

255 

14.64   *    66.9 
14.70   ^1  66.1 

21.49    ^ 

59.12^^ 

11.3    ' 

39-73  " 

38-8 

35-4 

21.54    5 

59.17    ^ 

12.7  ■■* 

39-80    ' 

38.7 ' 

Sec  6.  Tan  <5 

1. 014      +0.16 

1.005 

-0.104 

1. 000 

-0.022 

1.072 

+0.386 

Mean  Place 

9"-i93    58"i7 

i6'.49i 

53  "-66 

53'.988 

i9".io 

33'.85o 

»9"-69 

ly^a.  Dm  a 

0.00          0.00 

0.00 

0.00 

0.00 

0.00 

+0.01 

0.00 

D^6y  D«*^ 

0.0 

+1.0 

0.0 

+1.0 

0.0 

^1.0 

^       0.0 

't-v.** 

(Hph  isl 
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C  Orlonis. 

tr  ColumlMB. 

0  AwlfB. 

CLefcnit. 

Mean  Solar 

Mag.  2.0 

Mag.  a.8 

Mag.  5-5 

1          Mag.  3.7 

Date. 

■ 

Right 

Declina- 

Right 

Dccfina- 

Riilit 

DecBna- 

Right 

Dcdia*- 

Ascension. 

tions. 

Ascenaioa. 

tion  8. 

Ascenaioa. 

tionN. 

Aacensaon. 

tioaa 

h     m 

0       / 

h     m 

•       / 

h     m 

0      t 

h     m 

•    f  ' 

5  36 

-  158 

5  36 

-34    6 

ft 

5  39 

+  49  47 

5  43     -1450 1 

>i      1 

Jan.    0.5 

8 

30.04 

66.4 

36*28 

^4-4  ,» 
^7-2  '! 

s 

21.65 

37.0  „ 

s 

8.08 

65-J  „ 

10.4 

30.07      \ 

^7-8  t 

36.26  \ 

21.70  ^ 

8.10  ' 

20.4 

30.06 

69.0  " 

36.19  ' 

69.7*5 

21.68   \ 

38.5  'i 

8.08  \ 

30.4 

30.00 

70.1  " 

36.08  " 

71.8  " 

21.60 

39-9 

8.02  ^ 

n 

Feb.    9.3 

29.91      I 

71.0    9 

3592 

73.6 ; 

"•46^^ 

41.0 

7-9'    , 

72.0^ 

13 

19 

14 

ao 

9 

14 

n 

19.3 

29.78 

71.6 

35-73  „ 

75.0  „ 

21.26 

42.5    * 

7-43  „ 

73.1  , 

Mar.    1.3 

29.63     5 

72.1     5 

35.51 

75.9  \ 

21.02  ^\ 
20.76  2 
20.50 

73.8  1 

11.3 

29.46  \l 

72.4    3 

35.28   3 

764 1 

42.7    , 

74.2 ; 

21.2 

29.29  ^ 
2913  \, 

725    ' 

35-24  „ 

76.4  ° 

75-9   I 

42.6   ^ 

7-^4  ^ 
7.06*' 

74.3 : 
74.1 

31.2 

72.4    ' 

34.81  '\ 

20.24 

42.2    ^ 

15 

4 

22 

'"  '    8 

23 

8 

17 

Apr.  10.2 

28.98 

72.0 

34.59 

75-1  „ 

20.01 

41.4    ^ 

6.89 

73.6  • 

72.8  V 

20.2 

28.85  \l 

71.5    I 
70.9    „ 

34.40  ;^ 
34.24  '^ 

73.8    3 

19.81  ;^ 

40.4  „ 

6-75  ;* 

30.1 

28.75  '^ 
28.69    J 

7=^-'    I 

19.66  '5 

39'  " 

6.63  " 
6.55   * 

7^7" 

Mav  1 0.1 

70.0    9 

34.13 " 

70.2  '9 

19.56  '\ 

37.8   ^ 

70-3  ^ : 

20.1 

28.67    ^ 
3 

68.9  " 

34.06  I 
3 

^7-9  :^, 

19.53    3 

3^-3  ;j 

6.51    *\6S.7'' 
^      I        '11 

30.0 

28.70 
28.76    I 

677  „ 

34.03 

^5-3  „ 

19.56    _ 

34-7  ,6 
33.1  „ 

6.52      1  67.0  _ 

June  9.0 

66.4  *3 

34.05 

62.6  '\ 
59.8 

19.81  '^ 

6.56  ^ 

65.0" 

19.0 

28.86  '^ 

65.0  '^ 

34.12  / 

31.6  '5 

6.65   9 

63.0* 

29.0 

29.01  ^^ 

63.5 : 

12 

34.40  ' 

54.1  ! 

20.02  ^^ 

30.1  ;s 

^■77  " 

60.9  « 

July    8.9 

29.18^7 

62.0  '5 

20.29  ^'^ 

28.8  '3 

6.94'' 

58.8 

21 

IS 

20 

38 

32 

13 

»9 

31 

18.9 

29.39  _ 

60.5 

34.60 

5'-3„ 

20.61   . 

20.97  % 
21.353° 

276  _ 

7.»3„, 

567 ,. 

28.9 

29.63  J 

59.1  \\ 

34-83  :^ 
3509  ,„ 

48.8  ' 

26.6  " 
25.8     f 

7-35 : 

54-« 
53-0' 

Aug.    7.9 

29.88  ^ 

57.8    3 

46-6   0 

7-60 ! 

17.8 

30.15,^ 
30.43  ^ 

56.7  " 

35.38   9 

44-7   ! 

21.77*; 

25.1     7 

7-87   I 
8.15  '* 

5'-5 

27.8 

55.8    I 

35.68  3^ 

43.2  '5 

22.20  ■*•* 

24.7    * 

50.4  ■; 

29 

0 

3» 

9 

45 

3 

»9 

Sept.  6.8 

30.72 

55-2    , 

36.00 

42.3    , 

23- 1 1  '•, 

'4.5   „ 

8-44  ,„ 

49-6 

16.7 

31.02  ^ 

54-8    * 

36.33  33 

41.8    5 

24-5   * 

8.73  " 

49-2  ' 

26.7 

^^^•^'^^fn 

54.8    ° 

3665  3^ 

41-9    \ 

23-57  t 

24-7 

9-°3  Z 

0 

49.2  ^ 

Oct.     6.7 

31.61     9 
31.89'' 

551    ^ 
55.7    '^ 

36.97  ^' 

4=^-6  ,^ 

24.02  ^^ 

25.0    3 
25.6    \ 

9-3=^  2 

49.6 

16.7 

37.28  3' 

43.8  " 

24.46  ** 

9.61  »9 

50.5 ' 

27 

9 

29 

18 

43 

8 

37 

13 

26.6 

32.16 

56.6 

37-57 

45-6    ^ 

24.88 

26.4 

9.88    ^ 

5'-8rf 
53-4 ,. 

Nov.    5.6 

26 
32.42 

57-7 

37-84  Z 

47.8 

25.28  ^° 

27.4  z 

26 

15.6 

32.65    ^ 

59.0  \l 

38.08  ="^ 

5^-3    ^ 

25-65  37 

^8-5 

10.38 1^ 

55-3 

25.6 

32.86  'I 

60.5  ^ 

38.28  *° 
38.44  '^ 

53-2    ' 

25-98  33 
26.26  ** 

29.8  '3 

^^•59 

574 

Dec.    5.5 

33.04  ^' 

62.1  ^^ 

56.2  3° 

31-2  '\ 

10.76  '7 

14 

16 

II 

31 

22 

16 

14 

3) 

15-5 

33.18 

^3-7  ^, 

38-55       , 

59-3  ,^ 

26.48 
26.64     ; 

3'  8  x6 
34-4  ,6 

36-0  »<* 

10.90 

61.9 
64.2 

25-5 

33.29 

65.2 

38.62    7 

^^•3  3° 

11.00'° 

35.4 

33.34    ^ 

66.7  '5 

38.63  _\ 

65.2  ^9 

26.74  '° 

11.05    ^ 

66.4 ' 

Sec  5,  Tan  5 

1. 001       -0.035 

1.208 

-0.677 

1.549         +I.183 

1.03s 

-0.36$ 

Mean  Place 

28". 173     72". 54 
0.00          0.00 

34\264    68".oo 

i8".8i7    24".84 

6-.208    ' 

0.00 

D^«(f  a,  D«  a 

-0.02            0.00      1       +0.03         -O.OI 

-O.OI 

D,^(5,  D«d 

0.0 

+1.0 

0.0 

+1.0 

1         0.0 

+  1.0 

0.0 

+1.0 

IKpb  is\ 
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Metn  Solar 
Date. 


Jap.   0.5 

10.4 
20.4 

30.4 

Feb.  9.4 

19-3 
Mar.   1.3 

11.3 
21.2 

31.2 

Apr.  10.2 
20.2 

30.1 

May  10. 1 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July  8.9 

18.9 

28.9 

Aug.  7.9 

17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.  5.6 

15.6 

^.  5.5 

15.5 
25.5 

35-5 


Scc5,Tan5 
^«an  Place 


K  Orionis. 
Mag.  2.a 


Right 
Ascension. 


h     m 

5  43 

s 

45.36 

45-39 
45.38 
45.32 
45.22 


3 
I 

6 


10 
13 

16 

17 
18 

17 
16 


14 
II 

7 

3 
I 


45.09 

44.93 
44.76 

44.58 
44.41 

44.25 
44.11 

44.00 

43-93 
43.90 

43-91 
43.96   \ 
44.05  ^^ 
44.18  ^^ 

44.34  ^^ 

44.54 
44.76 

4501 

45.27 
45-55 

45.84 

46.13 

46.43 
46.72 

47.01 

47.28 

47-54 
4778 

47-99 
48.17 

48.31 
48.41 

48.47 


22 

25 
26 

28 

29 

29 

30 
29 

29 
27 

26 

24 
21 

18 
14 

10 
6 


Declina- 
tion S. 


-941 


// 


51.0 
52.9 
54.5 
55.9 
57.0 

58.0 
58.6 
59.0 
59.1 
58.9 

58.5 
57.8 

56.9 

55-7 
54.4 

52.8 

51.1 
49-3 
47.5 
45-6 

43-7 
42.0 

40.4 
39.1 
38.1 

37-3 
36.9 
36.9 
37-3 
38.1 

39-2 
40.7 

42.3 
44.2 

46.2 

48.2 
50.2 
52.1 


19 
16 

14 
II 

10 

6 

4 
I 

2 
4 

7 

9 

2 

3 
6 

7 
8 

8 

9 
9 

7 
6 

3 
o 

8 

4 
o 

4 

8 

II 


15 
16 

20 
20 

20 
19 


1.015       -0.171 
43".496    56".49 


33281'*— igi 5 


0.00  0.00 

0.0  +1.0 

—22 


d  Doradus. 

Mag.  4.5 


Right 
Ascension. 


h     m 

5  44 


40.44 
40.26 

39-98 
3962 

39.19 

38.69 

38.15 
37.59 
37.01 

36.45 


18 
28 
36 

43 
50 

54 
56 
58 
56 
54 


49 


35.91 

^^•^'  45 
34-97  ^; 

34.60  ^* 
34.30  ^° 


34.08 
33.96 
33.92 
33.98 
34.13 


22 

12 

4 
6 

15 
23 


31 


34.36 

34.67  ,^ 
35-06  ^9 

35-51  "^^ 
36.01 


36.55 
37.11 
37.67 
38.23 
38.76 

39-25 
39.69 
40.05 

40.33 
40.52 

40.61 

40.59 
40.48 


50 
54 


56 
56 
56 
53 
49 

44 
36 
28 

19 
9 

2 
II 


Declina- 
tions. 


-6545 


f# 


59.8 
63.2  ^^ 

66.2  3^ 
68.8  ^^ 
71.0 


72.7 

73.9 
74.5 
74.5 
74.0 

73.0 

71.5 
69.6 

67.2 
64.5 

61.5 

58.3 
550 

51.6 
48.3 

45.1 
42.1 

39-5 
37-3 
35.6 

34.4 

33.9 
34.0 

34.8 
36.3 

38.3 
40.9 
43-9 
47.2 
50.8 


22 

17 

12 
6 
o 

5 
10 

15 
19 
24 
27 
30 

32 

Zl 
34 
Z2> 
32 

30 
26 

22 

17 
12 


8 

15 
20 

26 

30 
33 
36 
37 


54.5 

58.1 
61.6^5 


36 


2.436      -2.221 
37". 108    62".69 


-0.06  -HO.OI 

0.0  -n.o 

[Bph  is) 


V  Auiig». 
Mag.  4.2 


Right 
Ascension. 


m 


5  45 

s 

38.32 

38.38 

38.39 
38.33 
38.23 


38.08 
37.89 

37.68 

37.47 

37.26 

37.07 
36.91 

36.78 

36.70 

36.68 

36.71 
36.79 

36.92 
37.10 

37.33 

37.60 
37.90 
38.23 

38.58 
38.95 

39.32 
39.71 

40.09 
40.48 
40.86 


6 

I 

6 

10 

15 


19 
21 

21 

21 

19 

16 

13 
8 


8 

13 
18 

23 
27 

30 
ZZ 
35 
37 
37 

39 
38 
39 
38 
36 


34 


41.22 
^^•56  ^^ 

41.88  3^ 

42.17  '^ 
42.42 


25 
21 


42.63 
42.78 
42.88 


15 
10 


DecUna- 
tion  N. 


+39    7 


// 


38.4 

39.4 

40.4 

41.3 
42.1 

42.7 
43.1 
43-3 
43.2 
43.0 

42.5 
41.8 

41.0 

40.0 

39.0 

38.0 
37.0 
36.0 

351 
34.3 

33.6 
33.0 
32.6 
32.2 
32.0 

31.9 

31.9 
32.0 

32.1 
32.4 

32.8 

33-3 
33.9 
34.6 

35.4 

36.3 
37.2 
38.2 


10 
10 

9 

8 

6 

4 

2 
z 
2 

5 

7 
8 

10 

10 

10 

10 
10 

9 
8 

7 

6 
4 

4 

2 

I 

o 
I 

I 

3 
4 

5 
6 

7 
8 


9 
10 


1.289       •Ho.8i3 
35-.884    29".i5 


+0.02 


0.00 


S  Leporis. 
Mag.  3.9 


Right 
Ascension. 


h     m 

5  47 

s 
41.82 

41.84 

41.82 

41.74 
41.63 

41.48 

41.31 
41.12 

40.92 
40.73 


40.55 

40.39 
40.26 

40.17 
40.12 

40.11 

40.14 
40.22 

40.34 
40.49 

40.68 
40.90 
41.14 
41.41 
41.69 


20 

9 
8 


6 

3 

9 

5 
I 

3 
8 

12 

15 
19 

22 
24 

27 
28 

29 
41.98 

42.28  3° 
"^i 

42.59  ,^ 

43.46 
43.72 
43.96 
44.17 
44.35 

44.49 
44.59 
44.64 


Declina- 
tions. 


-2052 


tt 


63.2 
65.6 

67.7 
69.6 

71.2 

72.4 
73.3 
73.8 

73-9 

73.7 


26 

24 
21 
18 
14 

10 
5 


24 
21 

19 
16 

12 

9 

5 
I 

2 

6 


9 
12 

15 


73.1 
72.2 

71.0 

69.5 

67.8  '7 

20 

65.8 

63.6 

61.3 
59-0 
56.6 


22 

23 
23 
24 
23 


54-3 
52.2 

50.3 
48.7 
47.4 

46.5 
46.1 

46.1 

46.6 

47.6 

49.1 

50.9 
53.0 

55.4 
57.9 

60.5 
63.1 
65.6 


21 

19 
16 

13 
9 

4 
o 

5 
10 

15 

18 
21 

24 

25 
26 

26 

25 


1.070      -0.382 
39V924    67".97 


D.OI 
0.0 


0.00 
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MciaSokr 
Dtte. 


Jan.   0.5 

10.4 
20.4 

Feb.  9.4 

19.3 
Mar.  1.3 

11.3 
21.3 
3X-2 

Apr.  10.2 
20.2 

30.1 
May  10. 1 

20.1 

30.1 

June  9.0 

19.0 

29.0 

July  9.0 

18.9 

28.9 

Aug.  7.9 

17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 
Nov.  5.6 

^-  5.5 


J^  Place 


0  Anrlce. 
Mag.  3.7 


Right 
Ascension. 


m 


5  53 

8 

57.91 

5798 

57.99 

57.95 
57.86 

57-72 
57-54 
57-34 
57.13 
56.93 


7 
I 

4 

9 

14 

18 


56.74 
56.58 

56.45 
56.37 
56.34 

56.36 
56.43 
56.55 
56.72 

56.94 

57.19 

57.47 

57-79 

58.13 
58.48 

58.85 
59.22 

59.60 

59.98 

60.35 


30 

31 
30 

19 
16 

8 

3 

3 

7 

12 

17 
32 

28 
32 

34 
35 
37 

37 
38 
38 
37 
36 


34 
32 


60.71 
61.05 

61.66 '9 

61.92"^ 
21 

62.13 

62.29 

62.39  '^ 


16 


Drclina- 
tionN. 


+  37  12 


// 


36.3 
37.2 
38.0 

38.9 
39.6 

40.2 
40.6 
40.8 
40.8 
40.6 

40.2 

39.6 

38.9 
38.1 

37-2 

36.2 

35-3 

34-4 
33.6 

32.9 

32.2 

31-7 
31.2 

30.9 
30.6 

30.4 

30.4 

30.3 

304 
30.6 

30.8 

31. 1 
31.6 

32.1 

32.7 

33.5 
34.3 
35.1 


9 

8 

9 
7 
6 

4 

3 

o 

3 

4 


7 
8 

9 

10 

9 

9 
8 

7 
7 

5 
5 
3 

3 

3 

o 

I 
I 
2 

3 

3 

5 

5 
6 

8 

8 
8 


1  Oemlnomm. 

Mag.  4.3 


Right 
Ascension. 


h     m 

5  58 


s 

59.33 
59.40 
59.42 

59.39 
59.32 


7 

3 

3 
7 

13 


15 


59.20 
59-05   ^^ 

58.88  '7 

58.53  '^ 


58.37 
58.23 

58.12 

58.04 

58.01 

58.03 
58.09 
58.20 

58.34 
58.53 

58.75 
59.00 

5927 
59.56 
5987 

60.18 
60.51 
60.84 
61.17 
61.49 


16 

14 
II 

8 
3 

3 


II 
14 

19 
33 

25 
27 
29 
31 
31 

zz 
zz 
zz 
z^ 
32 
61.81 

62.11 3° 

62.40  ^9 

62.66 

62.89 


63.08 
63.23 

63-33 


26 

23 
19 


15 

10 


Declina- 
tion N. 


+  23  16 


// 


5.2 
5.3 
5.4 
5.5 

5.7 

5.8 
5.9 
5.9 
5.9 
5.8 

5-7 
5-5 
5-2 
50 
4.8 

4.6 

4-5 
4.4 

4.3 
4-4 

4.4 
4.6 

4.7 
4.8 

4.9 

5-0 
5.0 
50 

4.9 

4.7 


4.5  3 
4-2  2 
4-0 

3.7  2 
3-5  I 

34  X 
3.3  o 
3-3 


I 
I 

I 
3 
I 

I 
o 
o 

I 
I 

3 

3 

3 

3 
3 

I 

I 
I 
I 
o 

3 
I 
I 
I 

I 


1  Pnppls  (Q.). 
Mag.  6.3 


Right 
Ascension. 


h     m 

6     2 


3.85 

3.83 

3.75 
3.61 

3.43 

3.20 

2.93 
2.65 

2.35 


2 
8 

14 
18 

«3 

37 

38 

30 


2.06  ^l 
38 

1.78 

1.52 
1.29 
1. 10 

0.97 


0.89 
0.85 
0.87 

0.95 
1.07 

1.25 
1.46 

1.72 

2.02 

2.34 

2.68 

303 
3.40 
376 
4.12 

4-46 
4-77 
5-05 
529 
5.49 

5.63 
5.71 
5.73 


36 

19 
13 

8 

4 

3 

8 

13 
18 

31 
26 

30 
32 

34 

35 
37 
36 
36 
34 

31 
28 

24 
20 

14 
8 

3 


Declina- 
tions. 


-45     I 


ft 


65.7 
68.9 

71.9 

74.5 
76.7 


32 

30 
26 

33 
18 


78.5 
79.8  ^\ 
80.6 
80.9 
80.7 


80.0 

78.9 
77.3 

75-3 
73-0 


II 
16 
30 

23 
27 


38 


70.3 
675 
644^' 
61.3^' 

58.2  3' 
30 

55-2 

52.3  '^ 
49.8  ^5 
47.6 
45.8 


33 
18 

13 


44.6 

43.9 
43.9 

44-4 
45-6 


7 
o 

5 

13 
17 


23 
27 
30 


47-3 
49-6 

52.3 

55.3 
58.6  33 
35 
62.1 

65.5  ^^ 
68.9  34 


y  Ozlonis. 
Mag.  4.4 


Right 
Ascension. 


h     m 

6     2 

s 

45.18 

45-24 
45.26 

45.24 
45.17 


6 

2 
3 

7 


45-06 
44-92 
44-76 

44-59 
44.42 

44.26 

44-13 
44.02 

43-95 
43-92 

43-93 
43-98 
44.07 
44.21 

44.38 

44-58 
44.81 

45.07 
45.34 
45-63 


II 

14 
16 

17 

17 
16 

13 
II 

7 

3 
I 

5 

9 

14 

17 
30 

36 

27 
39 

30 


31 
31 


45-93 
46.24 

46.55  ^^ 
46.86  3^ 

47.173^ 
30 

^747  ,^ 
47.76   ^ 

48-03 
48.28  ^5 

48.50  " 
19 

48.69 

48.83  \\ 
48.93 " 


Declina- 
tion N. 


+  1446 


53.0 
52.6 
52.2 

51-9 
51.6 

51.5 

51-3 
51.3 
51-2 
51.2 

51.2 

51.2 

51.3 

51.4 
51.6 

51.9 
52.2 

52.6 

53-1 
53.6 

54.1 
54.6 

55-1 
55-5 
55-9 

56.1 
56.2 
56.2 
56.0 
55-6 

55-1 
54.5 
53-9 
53.2 

52.5 

51-8 
51-2 
50.6 


4 

4 
3 

3 

I 

2 
o 
I 
o 
o 

o 
I 
I 

3 

3 

3 

4 
5 
5 
5 

5 
5 
4 

4 

3 

I 
o 

3 
4 
5 

6 
6 

7 
7 
7 

6 
6 


1.356      +0.759 
55«.503    37".69 


1.089 
57".3io 


+0.430 
7".88 


1.415 
i*.63i 


-1 .001 
69".90 


1.034      40.364 
43V 158    46".33 


+0.03 
0.0 


0.00 
+1.0 


+0.01  0.00 

0.0  +1.0 

fEph  isl 


-0.03 
0.0 


0.00 


+0.01 
0.0 
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/^  Qemlnorum. 

01  AurigflB. 

/9  Cauls  Majorls. 

8  Monocerotis. 

:an  Solar 

Mag.  3.2 

Mag.  5.1 

Mag.  2.0 

Mag.  4.5 

Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right      ,   Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascouion. 

tion  S. 

Ascension. 

tion  N. 

h     m 

•       / 

h     m 

e          f 

b     m 

«       t 

h     m      1           "      ' 

6  17 

+  22  33 

6  18 

+  4919 

If 

6  18 

- 17  54 

6  19 

+  438 

in.     0.5 

s 

51.26 

36.0 

24.25  ^^ 

64.6 

59-26 
59-32 

4^-^  „ 

1 7^81 

99 

18.7 

10.5 

51-35   9 

36.0° 

24.36  ^l 

66.1  '5 

67.7  ;^ 

43-5   t 

17.88    7 

X7.5 " 

20.4 

51-39  7 

36.0° 

24.39   3 

59-33    : 

45-6  " 

17.91    3 

16.5  ^« 

304 

51-38   ^ 
5^-32  ,0 

36.1  I 

24.36   ^ 

69.2  '5 

5928    5 
59-20  ^^ 

47-6   ° 
49-2  ^^ 

17.90   ^ 

15.6  9 

eb.     9-4 

36.3 ; 

^4-6 ;° 

70.6  '-* 
II 

14-9  ; 

19-3 

5'-22  ,, 

36.4 , 

24.10 

71.7 

59-07  ,^ 

5°-5  ,„ 

17.74  ,, 

14.4 

ar.     1 .3 

50.92 

50.74 ! 

36.5 

23.89 " 

72.6    9 
73.2    ; 

58.92    5 
58.74    ' 

51-5  " 

17.60  ^4 

14.0  * 

11.3 

36.6 

2365  '^ 

23-39 
23-13, J 

52.2    I 

17.29   ^ 

13-7  ^ 

21.3 

36.7' 

73-5   I 

58.55  11 

52.5   ^ 

13-6  ' 

31.2 

50.57 ,; 

36-7° 

73-5   ° 

4 

58-36  ;^ 

17.12  ^7 

13.6  '^ 

2 

pr.  10.2 

50.40 

36.6 

22.88 

73-1  , 

58.18 
58.02    ; 

52.2 
5^-6  1 

16.96 

13.8 

20.2 

50.25  5 

36.5' 

22.66  " 
22.48  '« 

T  A 

72.4  ^ 

16.82  '^ 

14.0  ' 

30.2 

50.13 " 
50.05  ° 

36.4^ 

71-5  ,^ 

57.88   4 

50.6  " 

16.70" 
16.62    ^ 

14-4  * 

ay  1 0.1 

36.2^ 

22.34    g 
22.26 

70.3 

57-77    , 

49.3  ]i 

14-9  : 

20.1 

50.01  * 

36.0^ 

69.0  '3 

57-70   I 

47-8  '5 

16.57    ^ 

15-6  7 

I 

2 

2 

15 

3 

17 

I 

7 

30.1 

50.00 

35-8  ^ 

22.24 

*^7-5    , 
^5-9   ' 
64-3  't 

57-67    , 

46.1 

16.56 

16.3 

me    9.0 

50.05 1 
50.13  * 

35.7  , 

22.28    ^ 

57.68 

44-2'! 

16.59  i 
16.67 

17.2  9 

19.0 

35-6' 

22.38  'I 

57-73    ^ 

20 
42.2 

18.1  9 

29.0 

50.26  '3 

35-6° 

22.54  ' 

62.7  'I 

57-82   9 

22 

16.78 " 

19.1 '° 

lly      9.0 

5°-42  ' 

20 

35-6 : 

22.76  " 
26 

61.2  ^s 

14 

57-95  J 

^«  Q  22 

37-8  ,^ 

16.92  '^ 
^  18 

20. 1  ^0 

10 

18.9 

50.62 

35.6    ^ 

23.02 

59-8 

58.11 

35-7 

17.10 

21. 1 

28.9 

50.85    11 

35-6^ 

23.33  f. 

58.4 

58-30  ,^^ 

20 

33-7  ^3 
30.3 

^7-3^ :; 

22.1 

^S'    7  9 

35.7  ' 

23.68  ^^ 
24.06  ^ 

57-2    0 

58.52  " 

17-54'^, 

23.0    I 
23.8     J 

17.9 

35-7  ^ 

56.2  '° 

59.03  ,8 

17.79  : 

27.8 

51.68^9 
31 

35.7^ 

,4  46  - 

55-3   ; 

29.0   ^ 
10 

18.06  ^7 

.28 

24.4 

4 

pt.    6.8 

5^-99,^ 

35-7  , 

24-89  ^^ 

54-6 

5931  ,„ 

28.0 

^^•34 ,, 

24.8 

16.8 

52.31  ^ 

35.6^ 

25.33  7: 

54-1    I 

59.60  2 

27-5    ^ 

18.63 11 

24.9    ^ 

26.7 

52.64  2^ 

35-4  ^ 

2578 « 

26.24  ^ 

53-8   3 

59.90  3 

27.4    ] 

18.93  ^° 

24.9 

zt.      6.7 

52.97  11 

35.1.^ 

53.6    * 

60.20  3° 

27.8    4 

19-23  ^^ 

24.6    I 

16.7 

53-30  ^^ 

34.8  3 

26.69  "^^ 

53-7 

60.50  3° 

28.7    9 

19.53  ^° 

24.0    ^ 

32 

4 

44 

3 

29 

13 

29 

8 

26.7 

5362 

34.4 

27.13 

54-0 

60.79    a 

30.0 

19.82 

23.2 

OV-.    5-6 

53-93  11 

34.0  7 

27.56  ^^ 

54-4   "* 

61.07"^ 

31.6 

20.11^^ 

22.1 

15.6 

54-23  :, 

33-6^ 

27.97  "^l 

55.1  / 

6'-33   ! 

33-6 

20.38  ^7 

21.0 

25.6 

54-50   7 

33.2  ; 

28.34^^ 

56.1    ° 

61.57^4 

35.9  ^^ 

20.63  ^^ 

19.7  ^] 

ec.     5.6 

54-75  ^^ 

32.8^ 

28.67  ^^ 

57.2  " 

61.78" 

38.3  't 

20.85 " 

18.3  ^^ 

21 

3 

28 

13 

17 

25 

19 

13 

15-5 

54-96 

32.5  ^ 

28.95  ^, 

5^-5  ,. 

6' -95  „ 

40.8 

21.04 

17.0 

25.5 

55-13 

32.3  I 

29.16" 

59-9  't 

62.08  *3 

43.3  ^ 

21.19  ^5 

15-7  '3 

35.5 

55-24 " 

32.2 

29.31  ^5 

61.4 '5 

62.17  ' 

45.8  ^5 

21.30" 

14-4  ^3 

c^.Tan^ 

1.083      +0.415 

1.534       +1.164 

x.osi      -0.323 

1.003   +0.081 

ran  Place 

49«.i25    29".65 

2i".286    57".25 

S7'.372    46"-37 

I5«.865    ia".90 

>a,D-a 

40.0I              0.00 

40.03        ■♦o.oi 

-0.01          0.00 

O.OQ              O.Q(C^ 

>«,D«« 

0.0 

•n.o      1 

0.0 

+1.0      1 

0.0 

+1.0 

\       0.^ 

"V-L.^^ 

fEph  isl 
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Mean  Solar 

nrAigHs. 

{Canopus.) 
Mag.  -0.9 

10  MonocerotU 
Mag.  5.0 

■ 

V  OeminonuiL. 

Mag.  4.1 

8  Ljndi. 
Mag.  6.0 

1 

Dat-. 

Right 

Declina- 

1 

Right           Declina^ 

Right 

Declina- 

Right 

Dedii» 

Ascension, 
h     m 

tions. 

Asccnsioo. 

tionS 

• 

tiiMiN. 

Ascension. 

tiuN. 

•              / 

h     m 

• 

1 

h     m 

•      1 

h     m 

•    • 

6   22 

-5238 

II 

6  23 

-442 

It 

6  23 

+  20  16 

If 

6  29 

+6133 

ft 

Jan.    0.5 

6.32 

5'-'  ,c 

s 
47.69           25.9 

57.09  ,^ 

7°  , 

s 

59-59  - 

33-2 

10.5 

6.30 

54.6  ^ 

47.76     \ 

27.6 

^7 

57.19 " 

6.8  ' 

59-73   : 

354" 

20.4 

6.21      9 

57-8  ^' 

47.79    \ 

29.1 

15 

57.23  ; 

6.7 ; 

59.78   I 

^^7-^« 

30.4 

6.06  '5 

^•7'6 

^3-3  :^ 

47.77     .,30.5 

14 

57.22  \ 

6.6  ^ 

0 

59.72 

Feb.    9.4 

'■^' '; 

47.70    7 
10 

31.6 

[I 
9 

57^17  ^l 

6.7  * 
0 

59.58  ^ 

4..6J 

19.4 

5-58  „ 

654  „ 

47.60 

32.5 

57.07  ^, 

6.7  , 

59-35  ,„ 

43-2  „ 

Mar.    1.3 

5.27  3' 

67.1 

47.46  4 

33.2 

7 

56.94  ^ 

6.8  ' 

59.06  11 

44-5  2 

11.3 

4-93  ^t 
4-57  t 

68.2  " 
68.8   ^ 

47-31    » 

33.7 

5 

56.78  ; 

6-9  0 

58.73  li 

45-5  , 

21.3 

47.14 : 

33.9 

2 

56.61  7 

5^-43  :j 

6.9  t 

58.36  3' 

46.0  5 

31.2 

4.22  ^5 
35 

68.9    ' 

5 

46.97  Ij 

33.9 

0 

2 

7°: 

57.98  J 

46.0* 
J 

Apr.  10.2 

3.87  „ 

68.4 

46.80 

33.7 

56.27 

70  ^ 

57.62 

45-7  , 
44-9  _ 

20.2 

3-54  11 

^7-5   ' 

46.65  ;5 

33.3 

4 

56.12    5 

6-9! 

57.28  34 

30.2 

3-25    ' 

66.1  'f 

46.53  " 

32.6 

8 

56.00  " 

6.9^ 

57.00  " 

43-7  „ 

May  10. 1 

300     5 

46.44    ' 
46.38    \ 

2 

31.8 

55.91    9 

6.8  ^ 

56.77 11 

4-^2 
40.4. 

20.1 

2.79  ,5 

62.0  ''^ 
36 

30.8; 

1 

to 

[2 

55.87   ^ 

6-7: 

56.62  '1 

30.1 

2.64 

59-4    „ 
56.6   « 

46.36 

29.6 

55.86 

^•7, 

56.54  ^ 

38.4 .. 

June  9.1 

2.55    ' 

46.38  ^ 
46.44  ^„ 

28.3  ; 

^3 

55.89   1 
55-97  „ 

^•7o 

56.54   *'36.3" 

19.0 

2.52    ^ 

53.5  ^ 

26.9  ' 

^4 

6.7° 

56.63  ,t 

34'" 

29.0 

2.56   ^ 

50-3  t. 

46.54  ° 

25.5' 

14 

56.09  " 

6.8  ' 

56.80  '' 

3'-9^ 

July    9.0 

2.65    9 
14 

47..  3; 

46.67  '3 
17 

24.0  \ 

^5 
[6 

6.9; 

57.04  l\ 

32 
29.7 
^'  SI 

18.9 

2-79  „ 

44-0,„ 

46.84 

22.4 

5^-44  „ 

7°  , 

57.35       « 

27.6 

28.9 

300  -. 

4'°'8 

38.2  ^« 

47.03  J 

21.0 

14 

56.66  " 

7.2' 

57.73   ^* 

=3-8 
22.2 

Aug.   7.9 

3-25  ,X 

22 

47.25  ,, 

19.7 

13 

56.91  11 

7.3 

58.16^3 

17.9 

•^•55  '! 

35-8  !„ 

47-50  J 
47.76 

18.6  ' 

[I 

57.46 »; 

7-4  0 

58.64  f 

27.8 

3.89  3^ 

33-8  ^° 

17.7 

9 

74! 

59.16  5» 

20.8  "< 

37 

14 

27 

6 

30 

0 

55             " 

Sept.  6.8 

4-26  ,„ 

32.4 

48.03  ,„ 

17.1 

57.76 

7-4  , 

59.71          19.7 

16.8 

4.66  4° 

31-5   ^ 

48.32  \l 

16.7 

4 

58.08  3^ 

7-3  ' 

60.29  ^    •  18.8  ^ 

26.8 

5.07  '\ 

31.2   3 

48.61  "9 

16.8 

I 

58.40  2^ 

7-»  \ 

60.89^ 

18.3 

Oct.    6.7 

5.48  ^' 

316   4 

48.91  Z 

17.1 

3 

58.72  3^ 

6.8  3 

61.4960 

18.0  ^ 

16.7 

5.89  ^' 

32.6  '° 

49.20  ^ 

17.8 

7 

59.05  ^^ 

6.4  * 

62.10^' 

18.0  • 

39 

16 

30 

[O 

32 

5 

59 

^ 

26.7 

6.28 

34-2 

49.50 
49.78    8 

18.8 

59.37  „ 

5-9  6 
5-3  ° 

62.69 

18.4 

Nov.   5.6 

665  ^^ 

36-4  " 

20.1  ' 

13 
16 

59-6^  on 

63.26  57 

'9.'  ' 

15.6 

6.98  33 
7.26  »8 

39-1 

50.05  J 

21.7 

59.97  11 
60.25  ^; 

4« 
4-^  c 

63.80  54 

20.1" 

25.6 

42.2   ^^ 

50.29  „ 

234: 

^7 
[8 

19 

64.30  50 

^3.0  J 

Dec.    5.6 

7.49  ;3 

45.6  34 
36 

22 

25.2 

60.49  ^ 
21 

"1 

64.74  3- 

15.5 

7-66  ,„ 

49-2    , 

50- 69  ,, 

27.1 

60.70 
60.88  '* 

3.3     ^ 

65.11 

24.8^ 

25.5 

7.76 " 

52-8  ^fi 

50.84   f 

29.0  ^ 

19 
[8 

2.9    ^ 

65.40  *9 

26.8* 

35-5 

7.79  3 

56.4  ^'^ 

50.94 

30.8 

6I.OO  " 

2.6  3 

65.60  ^^^ 

29.0  J 

Sec  5,  Tan  8 

1.648 

-1.310 

1.003      -0.08 

2 

1.066 

40,369 

a.  100      +I.M  J 

Mean  Place 

3'.90i 

56".20 

45'.790    Z^"'Z^ 

•  54*979 

0-97 

S5".6ai    »6".^j 

ly^a.D-a 

-0.03 

-o.oi 

0.00          0.00 

+0.01 

0.00 

+0.05       •*«•«•    1 

D^  8,  Dm  6 

0.0 

+1.0 

0.0          +1.0 

0.0 

+X.O 

-0.1         +1.0     ■ 

lUp\iis\ 

J 
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Solar 


an.  0.5 
10.5 
20.4 

30.4 
eb.    9.4 

19.4 
ar.     1.3 

11.3 

21.3 
31.2 

>r.  10.2 
20.2 
30.2 

ly  lo.i 
20'.  I 

30.1 

ne    9.1 

19.0 

29.0 

ly     9.0 

18.9 
28.9 

ig.  7-9 
17.9 

278 

pt.  6.8 
16.8 
26.8 

t.  ^'7 
16.7 


:>v. 


ec. 


26.7 
5.6 

15-6 
25.6 

.    5.6 

15.5 
25.5 
35.5 


cd,Tand 
ean  Place 


^3  Canis  Majorls. 
Mag.  4.5 


RiKht 
Ascension. 


h     m 

6  31 

s 
31.56 
31.62 

31.63 
31.59 
31.51 


4 

8 


31.38 
31.22 

31.04 
30.84 

30.64 

30.45 
30.27 

30.12 

29.99 

29.90 

29.85 

29.85 
29.88 

29.95 
30.06 

30.21 

30.39 
30.60 

30.84 

31.10 


13 

16 
18 
20 
20 

19 

18 

15 

13 

9 

5 


3 

7 

II 

18 
21 
24 
26 

27 


3  ^'^7,^ 
31.66^9 

31.96^° 
32.27  ^^ 

32.58  ^i 
32.88 

33.45  % 

22 

18 


33.70 
33.92 

34.10 

34.24 
34.33 


14 
9 


Declina- 
tion S. 


-2253 


tt 


41. 1 

43.7 
46.2 

48.4 
50.3 

51.8 
53.0 
53.9 
54.3 

54-4 

54.1 

53.5 
52.6 

51.3 
49.7 

47.9 
45.8 

43.6 

41.3 

38.9 

36.6 

34.4 

32.4 
30.6 

29.2 

28.1 

27.5 

27.3 

27.7 
28.5 

29.8 
31.6 

33-7 
36.1 

38.7 

41.5 
44-3 
47.0 


26 

25 
22 

19 
15 

12 

9 

4 
I 

3 

6 

9 

13 
16 

18 
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22 

23 
24 
23 

22 
20 
18 
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II 


4 
8 

13 
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21 
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26 

28 

28 
27 
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Mag.  5.6 
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29«.654    46".43 
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Ascension. 
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s 
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55.01 
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54.71 
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22 

3 
27 

50 

71 


53.50 
52.63 
51.64 
50.57 
49.48 

48.42 

47.43 

46.55 
45.82 
4526 

44.90 

44.75 
44.81 

45.08 

4556 

46.23 

47.07 
48.08 

49.23 
50.50 

51.86 
53.30 


87 

99 
107 
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99 
88 

73 
56 
36 

15 
6 

27 
48 

67 
84 

lOI 

"5 
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136 
144 

54.79  :j^ 
56.30^5^ 
57.81  ^51 
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59.28 
60.69  '^' 
62.00  '^^ 

63.17"^ 

64.19  T 
^  ^  83 

65.02 

65.63 
66.00  ^^ 
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tion N. 
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II 


^9-6  ,„ 
42.6  2° 

45.5  ^^ 
48.2 

50.7 


27 

25 
21 


52.8 

54-5 
55.7 
56.3 
56.4 

55.9 
54.8 
53.2 

51.3 
49.0 


17 
12 

6 

I 

S 

II 
16 

19 

23 
26 


29 


46.4 

40.6  ^9 

37.6  3° 

34-7  Z 

31-9  „ 
29.2    ' 

26.8  "^ 

24.7  " 

22.9 


18 
15 


21.4 
20.3 
19.6 
19.4 
19.6 


II 

7 

2 

2 
6 


II 


20.2 
21.3 

22.8  '5 

24.7  Z 

26.9  " 
25 

^^•4  .8 
29 


32.2 
35.1 


5.572       +5.481 
44*976    32".76 


+0.14        +0.05 
-0.1  +1.0 

fBph  isl 


61  Anrigse. 

Mag.  5.7 


Right 
Ascension. 


h     m 

6  32 


s 

48.79 
48.91 
48.97 
48.96 
48.90 

48.78 
48.62 

48.43 
48.22 

48.01 

47.80 
47.61 
47.46 

47.34 
47.27 

47.24 
47.27 

47-35 
47.48 

47.65 


12 
6 

I 

6 

12 

16 

19 
21 

21 

21 

19 

15 
12 

7 
3 

3 
8 

13 

17 
22 


25 
29 

31 


47.87 
48.12 

48.41 

48.72 

49.06  34 

49.42 

49.79 

50.17 
50.56 

50.95 :; 

39 

51.34 
51.72 


37 
38 
39 


38 


.0836 


52 

52.42 

52.72 

52.98 
53.19 
53.34 


34 
30 
26 


21 
15 


Declina- 
tion N. 


+  3927 


II 


66.6 
67.6 
68.6 
69.6 
70.6 

71.5 
72.2 

72.7 
73.0 

73.1 

73.0 
72.6 
72.0 

71.3 
70.4 

69.4 
68.4 

67.3 
66.2 

65.2 

64.2 
63.2 
62.4 
61.6 
60.9 

60.2 

59.7 
59.2 

58.9 
58.6 

58.5 

58.5 

58.7 
59.0 

59.5 

60.1 
60.9 
61.8 


10 
10 
10 
10 


7 

5 

3 

I 

I 

4 
6 

7 

9 
10 

10 
II 
II 
10 
10 

10 
8 
8 

7 
7 

5 
5 
3 

3 

I 


3 

5 
6 

8 
9 


1.295      +0.823 
46".2i5    60". 74 


+0.02 
-o.x 


+0.01 
•VI  .0 


y  Oemlnomin. 
Mag.  1.9 


Riffht 
Ascension. 


m 


h 

6  32 


s 
50.19 
50.29 
50.34 
50.34 
50.30 


10 

5 
o 

4 
9 


50.21 
50.08  '3 

49.93  '^X 

49.76 
49.59  ^^ 

49.43  ,, 
49.28    5 

49.16" 

49.07 
49.02 


49.00 
49.03    3 
49.10    ' 
49.20  '° 

49.35  ;^ 

49.53 

49.73 

49.97 
50.23 

50.50 


20 

24 
26 
27 

29 


50.79  ,^ 
5 1 .09  3° 
51.403^ 

51-72  ^^ 

52.04  3' 
32 

52.36 
52.66  3® 

52.96  f^ 

53.23  ^: 
53.48  ^5 

23 
53.70 
53.87  '^ 

54.00  '3 


Declina- 
tion N. 


+  1628 


tt 


27.4 
26.9 
26.6 
26.4 
26.2 

26.1 
26.1 
26.1 
26.1 
26.2 

26.2 
26.3 
26.3 
26.4 
26.5 

26.7 
26.9 
27.1 

27.4 
27.7 

28.0 
28.3 
28.5 
28.7 
28.9 

28.9 
28.8 
28.6 
28.2 
27.7 

27.1 
26.3 
25.6 
24.8 
24.0 

23.3 
22.6 

22.1 


5 

3 

2 

2 
z 

o 
o 
o 

I 
o 

z 
o 

z 
z 

2 

2 
2 

3 
3 
3 

3 

2 

2 
2 
o 

z 

3 

4 

S 
6 

8 

7 
8 

8 

7 

7 

5 


Z.043      +0.296 
48'.Z39    3Z'^89 


40.0I 


OwOQ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan. 


Mar. 


Apr. 


May 


0.5 
10.5 

20.4 

9.4 

19.4 

1.3 
11.3 
21.3 
313 

10.2 
20.2 
30.2 
1 0.1 
20.1 


^  Auriga. 
Mag.  5.3 


30.1 

June    9. 1 

19.0 

29.0 

July     9.0 


Aug, 


Oct. 


19.0 
28.9 

7.9 
17.9 

27.8 

.  6.8 
16.8 
26.8 

6.7 
16.7 


26.7 
Nov.    5-7 

25.6 
5.6 

155 
25.5 
35-5 


Scc^.Tan^ 
Mean  Place 


jy^  a,  D«  a 


Right 
Ascension. 


h 
6 


m 


40 

8 
3971 
39.84 
39.91 
39.91 
39.85 


13 

7 
o 

6 

12 


39.73 
39.56 
39.36 
39.14 
38.91 

38.69 

38.48 
38.30 

38.17 
38.08 

38.04 
38.06 

38.13 
38.25 

38.42 


17 
20 

23 

23 
22 

21 
18 

13 
9 

4 


7 
12 

17 
22 


^^'^  t 
39.19.^ 

39.52  ^^ 

39.87  11 

37 

40.24 
40.63  2^ 
41 .04  ^^ 
41.46^^ 

41.87^' 

42.28 
42.69  ^' 
43.08  39 

43.44 1: 

43-76  3 
29 

44.05 ,, 
44.28  ^3 

4445  '^ 


Declina- 
tion N. 


+  43  39 


n 


52.7 
53.9 
55.2 

56.5 

57.7 

58.8 

59.7 
60.4 

60.8 

61.0 

60.9 
60.5 

59.9 
59.1 
58.1 

56.9 
55.6 

54-3 
53.0 

51.7 

50.5 

49.3 
48.1 

47.1 
46.2 

45.3- 

44.6 

44.1 

43.6 

43.3 

43.2 
43-3 

43.5 
44.0 

44.6 


12 

13 

13 
12 

II 

9 
7 
4 
2 

I 

4 

6 

8 

10 

12 

13 

13 

13 

13 
12 

12 
12 
10 

9 
9 

7 
5 
5 

3 

I 


5 
6 

8 


45  4  ^^ 
46.4  : 
47.6  " 


1.382      +0.954 
36".96i    47  "-46 


+o.ce 
-0.1 


40.0I 
+1.0 


a  Canls  Majoris. 

(Strius.) 

Mag.  -1.6 


Right 
Ascension. 


h     m 

6  41 

25*88 
25.96 
25.98 
25.96 
25.89 

25.78 

25.63 
25.46 
25.28 

25.09 

24.91 

24.74 
24.60 

24.49 

24.41 

24.36 
2435 

24.39 
24.46 

24.57 

24.72 
24.90 
25.10 

25.33 
25.58 


8 

2 
2 

7 
II 

15 

17 
18 

19 
18 

17 

14 

II 

8 

5 

I 

4 

7 
II 

15 

18 


25.85 
26.13 

26.42 

26.72 

27.02 

27.32 
27.61 

27.89 
28.14 

28.36 

28.55 
28.70 

28.80 


20 

23 
25 
27 

28 

29 
30 
30 
30 

29 
28 

25 
22 

19 

15 
10 


Declina^ 
tionS. 


-1635 


tt 


51.0 

53-4 
55.6 
57.6 

59.3 

60.7 
61.8 
62.6 

63.1 
63.2 

63.0 
62.5 
61.7 
60.6 

59.3 

57.8 
56.0 

54-1 
52.2 

50.2 

48.2 

46.3 
44.6 

43.1 
41.9 

41. 1 
40.6 

40.5 
40.9 

41.8 

43.1 

44.7 
46.7 

49.0 
51.4 

54.0 
56.6 

59.1 


24 
22 

20 

17 
14 

II 
8 

5 
I 


5 
8 

II 

13 
15 

18 

19 

19 
20 

20 

19 

17 

15 
12 

8 

5 
I 

4 

9 

13 

16 
20 

23 
24 
26 

26 

25 


1.043       -0.298 
24'.i47    5S".77 


-o.oi  0.00 

-0.1  +1.0 

[Eph  is] 


18  Monocerotis. 
Mag.  4.7 


Right 
Ascension. 


m 


6  43 

s 

27.64 

27.74 
27.79 

27.79 
27.75 

27.66 

27.54 

27.40 

27.24 

27.07 

26.91 
26.76 
26.63 

26.53 
26.47 


10 

5 
o 

4 
9 

12 

14 
16 

17 
16 

15 

13 
10 

6 

3 


26.44 

26.45 
26.50 

26.59 
26.71 

26.87 
27.05 
27.26 
27.49 

27.74 

28.01 
28.29 

28.59 
28.89 

29.19 

29.49 
29.78 

30.07 

30.33 
30.57 

30.78 

30.95  ^, 
31.08  '3 


I 

5 

9 
12 

16 

18 
21 

23 
25 
27 

28 

30 
30 
30 

30 

29 

29 
26 

24 
21 

17 


Declina- 
tion N. 


4-   2  30 

ft 
26.9 
25.6  '3 

24.4 

234 
22.5 


12 
10 

9 

7 


21.8 

21.3 

21.0 

20.8 

20.8 
20.9 

21.2 
21.6 
22.1 
22.8 

23.6 

24.5 

25.5 
26.5 

27.5 

28.6 
29.6 

30.5 
31.3 
31.9 

32.3 

32.5 

32.4 
32.0. 

31.3 


5 

3 

2 

o 

I 

3 

4 

5 

7 
8 

9 
10 

10 

10 

II 

10 

9 
8 

6 

4 

2 
I 

4 

7 
10 


30.3 
29.2 

27.9 
26.4 

24.8 


II 

13 

15 
16 

15 

23.3  ^. 
21.8  '5 

20.4  '4 


1. 001      +0.044 
25". 707    21". 80 


0.00 
-0.1 


0.00 

■VI. o 


48  Camelop. 

Mag.  5.1 


Right 
Ascension. 


m 


6  44 

s 

38.09 
38.28  '9 

7 

6 

18 

29 


38.35 
38.29 

38.11 

37.82 

37.43 
36.98 
36.48 

35.97 

35.46 
34-99 

3457 
34.22 

33.96 

33.80 

33.74 

33.79 

33.94 
34.20 


39 
45 
50 
51 

51 

47 
42 

35 
26 

16 

6 

5 

15 
26 

35 


34.55 

34.99 

35.51 
36.09 

36.74 


44 
52 
58 
65 
70 

38.18  ^j 

38.94  "' 

39.72 

40.51 


76 
78 
79 
78 


41.29 
42.05 
42.76 

43.42 
44.00 

44.50 

44.89 
45.16 


76 

71 
66 

58 
50 

39 
27 


Declina- 
tion N. 


+6859 


It 


25.2 
27.7 

30.3 
32.7 
35.0 

37.0 
38.6 

39.8 
40.6 
40.8 

40.5 
39.8 
38.6 

37.1 
35.2 


25 

26 
24 
23 

2G 


16 
12 

8 

2 

3 

7 
12 

IS 

19 
22 


24 


33.0 

30.6 

28.1  ^5 
26 

?A  '^ 

22.9 

25 
20.4 

18.1 


15.9 

13.9 
12. 1 

10.6 

9.5 
8.6 

8.2 

8.1 

8.4 
9.0 

10. 1 

11.5 
13.2 


23 
22 

2G 
18 

15 
II 

9 
4 

I 

3 

t 
II 

14 

17 
21 


^5-3  „ 
17.6^3 

20.0  ^^ 


2.789      +2.604 
32».874    I9".0 


+0.01 
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MeanSoUr 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
Mar.    1.3 

II-3 
21.3 

31-3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June  9.1 

19.0 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.   5.7 

15.6 

25.6 

Dec.    5.6 

15.6 

25-5 
35.5 


Sec  8,  Tan  d 
Mean  Place 


D^f  a,  Dm  a 


CMensae. 
Mag.  5.6 


Right 
Ascension. 


h 
6 


m 

46 


s 

75.37 
7507 

74.52 

73-73 
72.73 


30 

55 

79 
100 

118 


134 
144 


71.55 
70.21 

68.77 

67.26^5' 

65.72  '^^ 
154 

64.18 

62.68  ^5° 

61.26^^^ 

59.95  \ll 
58.78  "7 


57.77 
56.95 
56.33 
55.94 
55.78 

55.85 

56.15 
56.68 

57.41 
58.34 


lOI 

82 
62 

39 
16 


30 

53 

73 

93 
109 


121 


59.43 
60.64 

61.95^^^ 
63.29  '^^ 

64.64  '35 
129 

^5-93 ,,, 
67.12  "9 

68.17 '°5 

69.03 

69.68 


86 

65 

40 


70.08 
70.21 
70.09 


13 
12 


Declina- 
tions. 


-8043 


ff 


23.0 
26.5  35 
30.0  35 

33.3  ^^ 
36.2 

38.7 
40.8 

42.4 

43.5 
44.0 

44.0 

43.6 
42.6 
41.2 

39-3 


29 
25 

21 
16 
II 

5 
o 

4 
10 

14 
19 
23 


6  Qexninomm. 
Mag.  3.6 


Right 
Ascension. 


26 
29 


37.0 

34-4 

28.5  3° 

25.3  ^^ 
32 

22.1 

19.0  3^ 

16.1  ^9 
26 

13.5 

11. 2 


9.4 

8.2 

7-5 

7.5 
8.1 


23 
18 

12 

7 
o 

6 
13 


19 

24 
28 


9.4 

11-3 

13.7 
16.5 

19.8  ^^ 

35 

23.3  ,^ 
27.0  ^' 
30.6  36 


6.204   -6-123 
68".432  30".  15 


-0.16 

-O.I 


-0.08 
+1.0 


h  m 

6  47 

s 

3.75 

3.88 

3.96 
3.97 
3.93 

3.83 

3.70 
3.53 
3.34 
3.14 

2.95 
2.78 

2.63 

2.51 
2.43 

2.40 
2.41 

2.47 
2.58 

2.73 

2.92 

3.14 
3.40 

3.68 

3.99 
4.32 

4.66 

5.01 

5.38 

5.75 


13 

8 

I 

4 
10 

13 

17 

19 
20 

19 

17 

15 
12 

8 
3 

I 

6 

II 

15 
19 

22 
26 

28 

31 

33 

34 
35 
37 
37 
37 


36 


6.12 

6.48 

6.82  34 

33 


7.15 
7.45 

7.71 

7.93 
8.09 


30 
26 


22 
16 


Declina- 
tion N. 


+  34    3 


tt 


58.1 
58.7 

59-4 
60.1 

60.9 

61.6 
62.2 
62.7 
63.1 
63.2 

63.2 

63.1 
62.7 
62.2 
61.6 

60.9 
60.2 

59.4 
58.6 

57.8 

57.1 
56.3 
55.6 

54-9 

54.3 

53.7 

53.1 

52.5 
52.0 

51.6 

51.2 
50.9 

50.7 
50.6 

50.7 

50.9 
51.3 
51.8 


6 

7 

7 
8 

7 

6 

5 
4 
I 

o 

I 
4 

5 
6 

7 

7 
8 

8 

8 

7 

8 

7 

7 
6 

6 

6 
6 

5 
4 
4 

3 

2 

I 
I 

2 

4 

5 


a  Pictoris. 
Mag.  3.3 


1.207       +0.676 
"'.329    53"-33 


+0.02         +0.01 
-0.1  +1.0 


Right 
Ascension. 


h     m 

6  47 


22.05 
22.04 
21.93 
21.74 
21.47 

21.13 
20.73 
20.29 

9.83 
9.35 


I 
II 

19 
27 

34 

40 

44 
46 

48 
48 


8.41  ^^ 
7.99  1! 

7.61  3» 
7.28  33 
27 
7.01 
6.82  '9 
6.69  '3 
6.64 
6.67 


Declina- 
tions. 


5 

3 
II 


6.78 
6.96 
7.21 

7.53 
7.90 


18 

25 
32 

37 
43 

9.28  49 

9.79  n 

20.30  ^ 

50 

20.80 
21.27  ^^ 

21.70  "^3 
22.07  ^^ 

22.37  ^° 
23 
22.60 
22.73  '3 
22.78    5 


-61  50 


n 


53.5 
57.2 
60.7 
64.0 
66.9 

69.4 

71.4 

73.0 
74.0 

74.5 

74.4 
73.8 
72.7 
71.2 
69.2 

66.8 
64.1 


37 
35 
33 
29 
25 

20 
16 
10 

5 

I 


II 

15 
20 

24 
27 


61. I  3° 

32 


57-9 
54-7 

51.4 

48.3 

45-3 
42.7 

40.4 

38.7 
37-5 
36.9 
36.9 
37.6 

39.0 
41.0 

43.5 
46.5 
49.9 


32 
33 

31 

30 
26 

23 
17 

12 
6 
o 

7 
14 

20 

25 
30 
34 
36 


53.5 

57.3  „ 
61.0  37 


38 


2. 119 
19". 240 


-1.869 
60". 16 


-0.05 
-0.1 


-0.03 
+1.0 


Rig] 
Ascen: 


h 

6    A 

5i'8< 

51.9- 

51.8^ 

51.7^ 

51.6] 

51.3^ 

51. 1] 
50.8] 

50.4< 
50.  i( 

49.8: 

49.5: 
49.2: 

48.9: 
48.7< 

48.6< 
48.4* 

48.4: 
48.4; 

48. 4< 

48.6< 

48.7: 
48.9* 

49.2: 

49.5: 

49. 8< 
50. 2  ( 
50.6, 
51.0, 
51.4: 

51.8^ 
52.2: 

52.5: 

52.8I 

53.I' 

53.3^ 
53.4< 
53.5< 


1. 1 

49'.f 


-o.< 
-0.3 


APPARENT  PLACES  OE  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan. 


Apr. 


May 


0.5 
10.5 

20.5 

30.4 
9-4 

19.4 

1.3 
11.3 
21.3 
313 

10.2 
20.2 
30.2 
10.2 
20.1 


30.1 

June    9. 1 

19.0 

29.0 

July     90 


Aug. 


"Nov, 


19.0 
28.9 

7-9 
17.9 
27.9 

.  6.8 
:6.8 
26.8 

6.7 
id.7 

26.7 

5-7 
15.6 

25.6 
5.6 

15-6 
255 
35.5 


Secd.Tand 
MMa  Place 


y^ 


I 


l/fa,  D«  a 


16  Lynoifl. 

Mag.  4.5 


Right 
Ascension. 


h  m 

6  49 

59.11 
59.28  ^7 

59.36 
5936 
59.26 


8 


10 


17 

29 
32 

34 

Zl 

57-57  ,^ 
57.26  I 

56.99  '^ 

5^-77 
56.61 


59.09 
58.85 
58.56 
58.24 
57.90 


22 
16 


10 


2 

6 

12 


56.51 
56.49 
56.55 
56.67 
56.86  ^^ 

57.12 

57-44  ^^ 
57.81  37 

58.68  ^5 

59.18 

59.70 
60.24 
60.79 

61.35 


52 
54 
55 
56 

55 


54 
52 
49 


61.90 
62.44 
62.96 

63.88  J 
64.26 

6A.79 " 


Declina- 
tion N. 


+5831 


II 


20 


72.7 

74-7  ,„ 

7^-7    ! 

78.7  '° 
80.6 '9 

17 
82.3 

83.7 
84.8 

85.5 
85.8 


14 
II 

7 

3 
I 


85.7 
85.2 

84.3 
83.0 

81.5 


5 

9 

13 

15 

18 

77.8  !9 

75.7 
73.6 

71.5 


21 
21 
21 
21 


69.4 
67.4 

65.6 

63.8 

62.3 

61.0 

59.9 

59.1 

58.5 
58.2 

58.2 
58.6 
59.2 
60.2 
61.4 

63.0 
66.6  '9 


20 
18 
18 

15 
13 

II 
8 
6 

3 
o 

4 

6 

10 

12 

16 

17 


1.916 
55'.390 


+1.634 
68".o8 


+0^ 
-0.1 


+0.02 
+1.0 


6  Canis  Majorls. 
Mag.  4.2 


Right 
Ascension. 


h     m 

6  50 


s 

6.34 

6.44 
6.48 

6.47 

6.42 


10 

4 

I 

5 

9 

6.33 
6.20  '3 

6.05  '5 

5-70  ,8 

5.52 
5.36 
5.22 
5.10 
5.02 

4.98 

4-97 
5.00 

5.07 
5.17 

5.30 

5.47 
5.67 

5.89 
6.13 


16 

14 

12 

8 

4 

I 

3 

7 
10 

13 

17 
20 

22 

24 
26 


6.39 
6.67 

6.96 
7.26  3° 
7.56  3° 


28 
29 


7.86 

8.15 

8.43 
8.69 

8.93 

9.13 
9.30 
9.42 


30 

29 
28 
26 

24 
20 

17 
12 


Declina- 
tions. 


-II  55 


// 


47.2 
49.4 
51.4 
53.2 
54.8 

56.1 

57.1 
57.8 
58.2 

58.3 

58.2 

57.8 

57.1 
56.2 

55.1 

53.7 
52.2 

50.6 

48.8 

47.0 

45.2 

43.5 
41.9 

40.5 
39.4 

38.6 
38.1 
38.1 
38.4 
391 


22 
20 
18 
16 

13 

10 

7 
4 

I 


4 

7 

9 
II 

14 

IS 
16 

18 

18 

18 

17 
16 

14 

II 

8 

5 
o 

3 

7 
12 


40.3 

43-6  t 
45-6  ° 
47-8  " 

50.1 

52.4  '^ 
54-7  '' 


1.022         -0.2II 

I4-.472    52".50 


-O.OI 
-O.I 


0.00 
+1.0 


s  Canis  Majorls. 
Mag.  1.6 


Right 
Ascension. 


h     m 

6  55 

S 
9.01 

9.09 

9.12 

9.09 

9.01 


8 

3 

3 
8 


8.89 

8.73 
8.55 
8.34 
8.13 

7.92 
7.72 

7.54 

7.39 
7.27 

7.19 

715 

7.15 
7.19 

7.27 


12 

16 
18 
21 
21 
21 

20 
18 

15 
12 

8 

4 
o 

4 
8 

12 


16 

19 
22 


7.39 

7-55 

7.74 
796 

8.21  ^5 

27 

8.48 

8.77  '^ 
9.08  3^ 

9.39  ^^ 
9.71 

20.03 
20.34 
20.64 
20.91 
21.15 

21.36 
21.52 
21.63 


32 
32 

31 

30 

27 
24 

21 

16 
II 


Declina- 
tions. 


-2851 


II 


14.6 

17.6  3° 
20.4  ^' 


23.0 
25.3 

27.2 
28.7 
29.9 
30.6 
31.0 

30.9 

30.4 
29.6 

28.4 

26.8 

24.9 
22.8 
20.5 
18.1 
15.6 

13.1 
10.7 

8.4 
6.4 

4.7 


26 

23 
19 

15 
12 

7 
4 
I 

5 
8 

12 

16 

19 

21 

23 
24 
25 

25 

24 

23 
20 

17 
13 


3.4 

8 

2.6 

2.3 

3 

2 

2.5 

3.2 

7 

13 

4.5 

6.2 

17 

8.4 

22 

26 

II.O 

13.8 

28 

30 

16.8 

19.8 

22.9 

30 

1. 142     -0.551 

17'. 102    2o".5a 


-O.OI 

-0.1 


-O.OI 


C  Geminomin. 
Var.  3.7-4.3 


Right 
Ascension. 


h     m 

6  59 


s 

6.27 
6.40 

6.48 
6.50 
6.47 


13 

8 

2 

3 
7 


6.40 
6.29 
6.15 

5.99  ^. 
5.82  '7 


II 

14 
16 


5.65 
5.49 
5.35 
5.25 
5.17 

5.14 
5.15 
5.19 
5.27 
5.40 

5.56' 

5.74 
5.96 
6.21 

6.47 


17 

16 

14 

10 

8 

3 


4 
8 

13 
16 

18 
22 

25 
26 

28 


30 
32 
32 


6.75 
7.05 

7.37 
7.69 
8.02  33 

ZZ 

8.35 
8.67 

8.99 
9.29 
9.57 


32 

32 

30 
28 

24 


9.81 
10.02 
10.18 


31 
16 


1.069 

4".  127    4S"-a9 
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APPARENT  PLACES  OT  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.    9.4 

19.4 
^lar.    1 .4 

11.3 
21.3 
31-3 

Apr.  10.2 
20.2 
30.2 

Mav  10.2 
20.1 

30.1 

June   9.1 

1 9. 1 

29.0 

July    9.0 

19.0 
28.9 
Aug.  7.9 
17.9 
27.9 

vScpt.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.   5.7 

15.6 

25.6 

Dec.    5.6 

15.6 

255 
35-5 


Sec  ^,  Tan  ^ 
Mean  Place 


0>  Canis  Majorls. 
Mag.  3.1 


Rieht 
Ascension. 


h      m 

6  59 

s 

3039 
30.48 

3052 
3050 

30.44 


9 

4 

6 
II 


30.33 
30.19 

30.02 

29.83 

29.63 

29.44 

2925 
29.09 

28.95 
28.84 

28.76 

28.73 
28.74 

28.78 

28.87 

28.99 
29.14 

2933 

29-54 
29.78 


14 

17 

19 
20 

19 

19 
16 

14 

II 

8 

3 
I 

4 

9 
12 

15 
19 
21 

24 
26 


Declina- 
tion S. 


-2342 


II 


24-3 

29.0 

24 


32.0 

34- 1 

35.9 
37.3 
38.4 
39-1 
39-4 

39.4 
39.0 

38.2 

37-1 

35.7 


30.04 
30.32  " 
30.62  ^^° 

30.93^^' 
3r.24^^ 

3 1 -55 
31.86 

32.15 
32.42 
32.67 


32.88 

33.04 
33- 1 6 


0^ 

2Q 

27 

25 
21 

16 

t2 


21 
IS 

14 
II 


3 
o 

4 

8 

II 

14 
17 


34.0 

32.1 
30.0 

27.8  "' 


19 
21 


25.5 


-^  7    -» 
21.0 


23 
23 


22 
21 


8.9 
7.0   ^'^ 

5.5    '' 
II 


4.4 

3.3 
3.6 

4.3 


8 

3 
3 

12 


5-5  ,. 
7-2 
9.2 
21.6 

24.3 


'>»7    r 
-/  •  ^ 

30.0 
32.8 


20 

24 

27 

28 

20 
28 


1.002  -0.4.^9 

28'. 510      30". 00 


-O.OI 
-O.A 


-O.OI 
+1.0 


y  Canii  Majoris. 
Mag.  4.1 


Rieht 
Ascension. 


h 
6 


m 

59 


s 

56.65 

56.75 
56.80 

56.80 

56.75 

56.66 
56.53 

56.38 

56.21 
56.02 

55.84 

55-68 

55-53 
55.40 

55.31 

55.25 
55.23 
5525 
5530 

55.39 

55.52 
55.68 

55.87 
56.08 

56.31 

56.57 
56.84 

57.13 
57.43 
57.74 

58.04 

58.34 
58.63 

58.90 
59.14 

59.35 
59.53 
59.65 


10 

5 
o 

5 
9 

13 

15 

17 

19 
18 

16 

15 

13 

9 
6 

2 
2 

:> 

9 

13 

16 

19 
21 

23 
26 

27 
29 
30 
31 
30 

30 
29 
27 
24 
21 

18 
12 


Declina- 
tion S. 


-1530 


II 


I 


19.5 
21.9 

24.1 

26.1 

27,9 

29.4 
30.6 

31.4 
32.0 

32.2 

32.1 
31.8 

31. 1 
30.1 

28.9 

27.5 

259 
24.1 

22.2 

20.3 

8.4 

6.5 
4.8 

3.3 
2.0 

I.I 

0.5 
0.4 

0.7 

1-4 

2.6 
4.1 
6.0 
8.1 
20.5 

23.0 

25-5 
28.0^5 


24 
22 

20 

18 

15 

12 
8 
6 

2 
I 


6 

8 

9 
9 
9 

9 

m 

I 
5 
3 
9 

6 

I 

3 

I 
12 


15 

19 
21 

24 
25 


25 


1.0^8 


-0.2 


/  / 


54". 700     24".90 


-O.OI  0.00 

-0.1  +1.0 

lEpVi  1^ 


^  Canis  ICaJozii. 
Mag.  3.0 


Right 
Ascension. 


h 
7 


m 

4 


s 

57.94 
58.03 

58.07 

58.06 

58.00 

57.89 

57.74 

57-57 
57.38 

57.17 

56.97 
56.78 
56.60 

56.45 
56.34 

56.25 
56.21 
56.21 
56.24 
56.32 

56.43 
56.58 
56.76 

56.97 
57.21 


9 
4 

z 

6 
II 

15 

17 

19 
21 

20 

19 
18 

II 
9 

4 
o 

3 
8 

II 

15 
18 

21 

24 
26 


28 
30 
31 


57.47 

57.75 
58.05 

58.36 

58.68  2^ 
32 

59.00 

59.31  I 
59.61  30 

59.89  % 

60.14    ^ 
21 

60.35 
60.52  '7 

60.65  '^ 


Declina- 
tions. 


-26  15 


fi 


21.2 
24.1 
26.9 
29.4 
31.6 

33.5 
35.1 
36.3 
37.1 
37.5 

37.5 
37.1 
36.3 
35.2 
33.8 


29 
28 

25 
22 

19 

16 
12 

8 

4 
o 

4 

8 

II 

14 
17 


20 
22 


32.1 
30.1 

25.6  "3 
23.3  \\ 

20.9 
8.6^3 

6.4" 

4-5 
2.9 


19 
16 


1.6 
0.8 
0.4 
0.6 

1.3 

2.5 
4.2 

6.3 

21.5 

24.4 

27.3 
30.3 


n 

8 

4 

3 

7 
12 

17 
21 

24 
28 
29 

29 
30 


I.I  15     -0.493 

56».o55  27".i7 


-O.OI 

-0:1 


-O.OI 

+1.0 


63  AniicK. 
Mag.  5.1 


Richt 


Decfinfri 
tkmN. 


7       5 

s 

51.33 

51-49 

51.59 

51.63 
51.60 

51.51 
51-38 
51-21 

51.01 
50.80 

50.59 

50.39 
50.22 

50.08  '^ 
49.98  " 


3927 


16 
10 

4 
3 
9 

13 

17 
20 

21 

21 

20 

17 


49.92 
49.91 

49.95 
50.04 

50.18 


4 

9 

14 

17 


22 


50.35 

50.82  ^s 

51.11^^ 
51.42  ^' 


o3 


36 

37 
30 


51.75 
52.11 

52.48 

52.87 

53.26  39 

39 

53.65 

54.43  \. 
54.79  ^, 
55.12^ 

55.42 
55.67  \l 


40.3 
41.2 

42.2 
43.2 
44.3 

45.4 

46.3 
47.0 

47.6 

47.9 

48.0 

47-9 
47-6 

47.1 
46.3 

45-4 

44.5 

43-4 

42.3 
41. 1 

39-9 
38.8 

37-7 
36.6 

35.6 
34.6 

32.9 
32.2 

31.6 

31. 1 

30.7 
30.6 

30.6 

30.8 

31.2 

31.8 
32.6 


9 
10 

10 

II 

II 


I 
6 

3 
I 

I 

3 

S 
S 

9 

9 
II 

II 

12 

12 

II 
II 
II 
10 
10 

9 
8 

7 
6 


4 
I 

o 

2 

4 

6 
8 


1.295      ■w.&j 


+0.02 


40.02 
+1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.    0.5 

10.5 
20.5 

30.4 

Feb.   9.4 

19.4 
Mar.   1.4 

11.3 
21.3 

31.3 

Apr.  10.2 
20.2 
30.2 

Mav  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July   9.0 

19.0 

28.9 
Aug.  7.9 

17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 


61  OexniBonmi. 

Mag.  5.3 


Riffht 
Ascension. 


K 


26.7 
ov.  5.7 

156 

25.6 

Dec.    5.6 

15.6 

25.5 
^     35.5 


h     m 

7     8 


Secd,Tan« 
^«an  Place 


la 
6 


s 

31.59 

31.73 
31.81 

31.85 

31.83 

31.76 

31.66 

31.53 
31.37 
31.21 

31.04 
30.89 

30.75 
30.64 

30.56 

30.52 
30.52 
30.56 
30.63 

30.74 


14 
8 

4 

a 

7 

10 

13 
16 

16 
17 

15 
14 
II 

8 
4 

o 
4 

7 
II 

14 


18 
20 

23 


30.88 
31.06 
31.26 

31.49 
3174  ^J 

32.01 
32.30  ^9 
32.60  ^^ 
32.91  2^ 

33.23  ^^ 

33.56 
33.88  3^ 

34.19^' 

34.49 

34.77 


35.01 
35.22 

35.38 


30 
28 

24 

21 
16 


Declina- 
tion N. 


+  16  18 


II 


8.7 

8.1 

7-7 
7.4 
7.2 

7.1 
7.2 
7.2 
7.3 
7.5 

7.6 

7^7 

7.9 
8.0 

8.2 

8.3 

8.5 
8.6 

8.8 

9.0 

9.2 

9.4 
9.5 
9.5 
9.5 

9*3 
9.0 

8.5 

7.9 
7.2 

6.4 

5.5 
4.5 
3-5 
2.5 

1.6 
0.8 
0.1 


6 

4 

3 

2 

I 

I 
o 
I 

2 
z 

I 

2 

I 
2 
I 

2 
I 

2 
2 

2 

2 
I 
O 
O 
2 

3 

5 
6 

7 
8 

9 
10 

10 

10 

9 

8 

7 


y^  Volantis. 

Mag.  3.9 


1.042       +0.292 
29«.52i     i4".88 


+0.01 
-o.i 


+0.01 
+1.0 


Right 
Ascension. 


h     m 

7     9 


31.79 

31.79 

31.65 

31.39 
31.02 

30.55 
30.00 

29.38 

28.72 

28.03 


o 

14 
26 

37 
47 

55 
62 

66 

69 
69 


Declina- 
tions. 


—  70  21 


II 


35.4^ 

39.1  ^'^ 
42.6  35 

48.6 
510 

52.9 
54.3 
55.2 


24 

19 
14 

9 


A,  Oemlnomm. 
Mag.  3.6 


26.66  ^ 


26.01 


65 
60 


25.41  „ 

24.88  53 

46 

24.42 

24.04 

23.76 

23.58 

23.51 


23.55 
23.70 

23.95 
24.31 
24.75 

25.28 

25-87 
26.52 

27.20 

27.89 

28.57 
29.22 

29.82 

30.34 
30.77 

31.09 
31.30 
31.37 


38 
28 

18 

7 
4 

IS 
25 
36 
44 
53 

59 

65 
68 

69 
68 

65 
60 

52 
43 
32 

21 


55.5 
55.3 
54.6 

53.4 
51.7 

49.6 

47.1 
44.3 
41.3 
38.1 

34.9 

31.7 
28.7 

25.9 
23.4 

21.4 
19.9 
19.0 
18.7 
1 9. 1 

20.2 
21.9 
24.2 
27.0 

30.3 

33.8 

37.5 
41.4 


2 

7 
12 

17 
21 

25 
28 

30 
32 
32 

32 

30 
28 

25 
20 

15 
9 
3 
4 

II 

17 

23 
28 

3Z 

35 

37 
39 


Right 
Ascension. 


2.975        -2.802 
28'.283    39".88 


-0.07         -0.06 
-0.1  +1.0 

[£l>h  xsl 


h     m 

7  13 


B 
4.64 

4.79 
4.88 

4.91 
4.90 

4.84 

4-74 
4.61 

4.45 
4.29 

4.12 

3.97 
3.83 
3.72 
3.64 

3.59 

3.59 
3.62 

3.69 
3.79 

3.93 
4.1 1 

4.31 
4.53 
4.78 


15 

9 

3 
i 

6 

10 

13 
16 

16 
17 

15 
14 
II 

8 

5 

o 

3 

7 
10 

14 

18 
20 
22 

25 
27 


28 

30 
31 


5.05 

5.33 

5.63 

5-94  ,^ 
6.26  3^ 

33 

6.59 
6.91 

7.23 

7.53 
7.81 


8.06 
8.27 
8.44 


32 

32 

30 
28 

25 


21 
17 


Declina- 
tion N. 


+  16  41 


// 


44.0 
43.5 

43.1 
42.8 

42.6 

42.6 
42.6 
42.7 
42.9 
43.0 

43.1 
43.3 
43.4 
43.6 

43.7 

43.8 
44.0 
44.1 

44.3 
44.4 

44.6 

44.7 
44.7 
44.7 
44.6 

44.4 
44.1 

43.6 
43.0 
42.2 

41.4 

40.4 
39.4 
38.4 
37.4 

36.5 
35.7 
35.0 


5 
4 

3 

2 

o 

o 

I 
2 
I 
I 

2 
I 
2 
I 
I 

2 

I 
2 
I 
2 

I 
o 
o 

I 

2 

3 

5 
6 
8 
8 

10 
10 
10 
10 

9 

8 
7 


26  H.  Camelop. 
Mag.  5.1 


Right 
Ascension. 


h     m 

7  13 

8 

30.54 

31. II 

31.33 
31.20 

30.74 


57 

32 

13 
46 

77 


^^•97  ,^ 

26.25  '^ 
151 


24.74 


153 


1.044 
i2».57i 


+0.300 
40".  50 


+0.01 
-0.1 


+0.01 


23.21 
21.72^^9 

20.34  ^^ 
I9.ii"3 

18.08  '°3 

79 

17.29 

16.76 

16.51 

16.54 
16.86 


53 

25 

3 

32 
59 


86 
no 


17.45 

18.3.1 

19.41 

20.74 

22.26 '5^ 
170 

^^•^^  i8a 
25.80'^ 

27.75  '^^ 
29.78'°^ 

31.84 


206 
206 


39.62  '78 
41.21^59 

135 
42.56 

43.64 
44.41 


108 
77 


Declina- 
tion N. 


+8234 


II 


45-2 
48.2  3« 

51.2  ^^ 

63.4 
64.6 

65.2 


17 
12 

6 

o 


65.2 

64.7 
63.6 
62.0 

59.9 


5 
II 

16 

21 

24 

57-5  ,, 

54-S  ' 
51.9'^ 
48.8  3^ 

45.7  ^^ 
31 

42.6 

^i 
39.5  f« 

36.7  '* 

29.5  ^^ 
27.8  '7 

26.4  '^ 

25.5 
25.0 


9 

5 
o 


25.0 

25.5 
26.5 

^7-9  ^^ 

29.8  '9 

23 

32.1 


5 
10 

14 


34.7 
37.5 


26 
28 


7.743      +7.678 
i6».654    42  ".85 


+0.19 


+0.16 
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Mcsn  Solar 
Date. 


Jan.  0.5 
10.5 
20.5 

30.4 
Feb.    9.4 

19.4 
Mar.    1 .4 

II-3 
21.3 

31.3 

Apr.  10.3 
20.2 
302 

Mav  10.2 
20.1 

30.1 

June  9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.   5.7 

15.7 
25.6 

Dec.    5.6 

25-5 
35-5 


^  ArgtU. 

Mag.  2.7 


Right 
AscCTsion. 


Sec  5,  Tan  6 
Mean  Place 


h 
7 
s 
10.39 

10.48 
10.52 
10.49 
10.41 


m 


9 

4 

3 
8 

13 


17 
20 


iXf  a.  Dm  a 


10.28 
lO.II 

9.68  ^3 

9-44  ^^ 
24 

9.20 

8.97  '^ 
8.76  " 

8.57 
8.42 


19 
12 


8.30 
8.22 
8.18 
8.19 
8.24 

8.34 
8.47 

8.64 

8.85 
9.10 


8 

4 
I 

5 
10 

13 

17 
21 

25 
27 


30 
32 

33 


9-37 
9.67 

9.99 
0.32 

0.66  3^ 

34 
1. 00 
1.3434 

1.66^2 

1.96  3° 

2.23  ^' 

23 


2.46 
2.64 
2.77 


18 
13 


Dcclina- 
tUmS. 


-3656 


ft 


33-4 

36.8  3^ 

39.9  ^' 
42.9  3 

45.6  ^7 
23 

47.9 

49.9 

51.4 

52.4 
53.0 


53.2 

52.9 
52.2 

51-0 
49-5 

47.6 

45.4 
43.0 


20 

IS 
10 

6 

2 

3 

7 
12 

IS 
19 

22 

24 

26 
40.4 

37.7  4 

35.0 

32.3  J, 

29.8  ^5 

27.5  ^3 
20 

25.5 
15 

24.0 
22.9 

22.3 
22.9 

24.0 
258 
28.0 
30.6 

33.6  ^° 
32 

36.8 
40.1  ^-^ 

Ai  ;  34 
43-0 


<T  Oeminomm. 

Mag.  3.5 


Right 
Ascension. 


II 
6 
o 
6 

II 

18 
22 
26 


1.251       -0.752 
8".442    40".  18 


-0.02 


-0.02 
+0.9 


h 
7 


m 
15 


B 
5.07 

5-22 
532 
5.36 
5.35 

5.29 
5.19 
5.05 
4.89 
4.72 

4.55 
4.39 
4.25 
4.14 

4.05 

4.01 
4.00 

4.03 
4.10 

4.21 
4.35 

4-52 

4-73 
4.96 

5.22 


IS 
10 

4 

I 

6 

10 

14 
16 

17 
17 

16 

14 
II 

9 
4 

I 

3 

7 
II 

14 

17 
21 

23 
26 
28 


29 


5-50 

5-79  .^ 
6.10  3^ 
6.45  32 

6.75 


33 
34 


7.09 

742 

7.75   ,^ 
8.06  3^ 

8.35   ^^ 


33 
33 


8.62 
8.84 
9.02 


22 
18 


Declina- 
tion N. 


+  22     8 


#/ 


26.5 
26.3 
26.2 
26.2 
26.4 

26.6 
26.9 
27.1 
27.4 
27.6 

27.8 
27.9 
28.0 
28.0 
27.9 

27.8 
27.7 

27.5 
27.4 

27.2 

27.0 
26.8 
26.6 
26.3 

25.9 

25-5 
25.0 

24.4 

23.7 
22.9 

22.1 

21.3 
20.4 
19.6 
18.9 

18.3 
17.9 

17.5 


a 
I 
o 

3 
a 

3 

a 

3 

a 


Mag.  4.0 


Right 
Asccnsioii.  !     tionS. 


2 

2 

a 
a 

3 
4 
4 

5 
6 

7 
8 

8 

8 

9 
8 

7 
6 

4 

4 


1.080       +0.407 
2*.9i3    23".28 


h 

7 


16     —6747 


56.15  , 

56.18  3 

56.09  ^ 
5589 


f» 


55.59 

55.20 
54.73 


ao 

30 
39 

47 
53 


+0.01 
-0.1 


+0.01 
+0.9 

lEpYi  l5^ 


54.20 

53.63  ^^ 

53.03 

52.43 

51.84 

51.27 

50.74 
50.27 

49.86 

49.53 

49.28 

49.12 

49.06 

49.09 
49.22 

49.44 
49.75 
50.14 

50.60 

51.13 
51-71 
52.32 

52.94 

5356 
54.16 

54.72 
55.21 
55.62 

55.94 
56.16 

56.26 


60 
60 

59 
57 
53 
47 
41 

33 

2S 
16 

6 

3 

13- 

22 

31 

39 
46 

53 
58 
61 
62 
62 

60 
56 
49 
41 
32 

22 

10 


57.6 
61.4 

65.1 
68.7 
71.9 


38 
37 
36 

29 


as 
ao 


74.8 
77.3 

79.3  „ 
80.8 'S 

81.8  '^ 


82.2 
82.1 
81.5 
80.4 
78.8 


z 

6 

II 

16 

ax 


24 


76.7 

74.3 
71.6^7 

68.6  3^ 

65.5  3' 


62.2 

59.0 
56.0 

53.2 

50.7 

48.6 

47.1 
46.1 

45.8 
46.1 

47.1 
48.7 
51.0 

53.7 
56.9 


33 

3* 
30 
a8 

25 
ax 

15 
10 

3 

3 
10 

16 
23 

ar 
3a 

36 


60.5 

64.2  ^7 

68.0  3^ 


s  CvdUBomfli. 
Mag.  3.9 


AsccnnoB. 


Dcdina. 
tionX. 


h     m 

7  20 


+  2757 


I 
29.26 
29.42 

2952 
29.57 
29.57 

29.51 
29.41 

29.27 

29.10 

28.92 


ii 


x6 
10 

5 

o 

6 

10 
14 

17 
18 

18 


17 

15 
la 


28.74 

28.57 
28.42 

28.30 

28.21    I 
6 

28.15 

28.14 

28.16 

28.23 

28.34 


a 

7 
II 

14 


28.48 
28.66  ^* 
28.87 
29.11 

29.37 


ai 

24 
a6 
29 


30 


29.66 
29.96 
30.28  3^ 
30.62  ^ 
30.97  35 


35 


35 


2.647      -2.451 
52-.998    66".  13 


-0.06        -0.05 


31.32 
31.67 
32.01  3^ 

32.34  ^ 
32.65  3^ 

32.93  „ 
33.16  »3 

33.35  '^ 


67.3 

67.5 
67.7 

68.1 

68.6 

69.1 
69.6 
70.1 

70.5 
70.9 

71.1 
71.2 
71.1 
71.0 
70.7 

70.4 
70.0 

695 
69.0 

68.5 

68.0 
67.4 
66.8 
66.2 

655 

64.8 
64.1 

63.4 
62.6 

61.8 

61.0 
60.2 
59-5 
58.9 
58.4 

58.1 
57.9 
57.9 


1.13a      +aS3i 
a6'.978    64".77 


-o.i 


APPARENT  PLACES  OF  STARS,  1915.  351 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


352 


APPARENT  PLACES  OF  STARS,  1915. 
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Mean  SoUr 
Date. 


Jan.    0.5 

10.5 
20.5 

30-5 

Feb.    9.4 

19.4 
Mar.    1 .4 

II-3 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June   9.1 

1 9. 1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.  5.7 

15-7 
25.6 

Dec.    5.6 

15.6 
25.6 

35-5 


Sec  5.  Tiin  d 
Mean  Place 


^  Argdi. 

Mag.  3.3 


Right 
AMrcQAkn. 


m 
26 


h 

7 

8 

33.99 
34.09 

34.13 

34.11 
34.02 

33.88 

33.70 

33.47 
33.22 
32.96 


10 

4 

3 

9 
14 

18 

23 

25 
26 

27 


26 


32.69 

3243  ^, 
32.18^5 

31.96" 
31.77 


19 
16 


31.61 
31.50 
31.43 
31.41 
31.43 

31.51 

31.63 

31.79 

31.99 
32.23 


II 

7 

3 

2 
8 

12 
16 
20 

24 
28 


32.51  ,^ 
32.82  2^ 

33.15'^^^ 
33.50  ^; 

33.87  ^l 
37 

34-24    . 
34.60  36 

34.95  ^? 
35.28  32 

35.57  5 

36.01  9 
36- 1 5  '•* 


Declina- 
tsuaS. 


-43    7 


f# 


36.1 

39.7 
43.1 
46.3 
49.3 

51.8 
54.0 
55.8 

57.1 
58.0 

58.3 
58.2 

57.6 

56.5 
55.0 


36 

34 
32 
30 

25 

22 
18 

13 
9 
3 

I 

6 

II 

15 
18 


22 


53.2 
51.0 

48.5  \\ 
45.8  'I 


430 


28 
29 
40.1 

37.3  :j 
34.6 

28.1 

26.8  ^\ 

26.0    ^ 
I 

4 
10 


25.9 
26.3 


16 
22 


27.3 
28.9 

31.1 

36.8  3° 
33 
40.1 

4^^-"  36 
47.2  ^° 


1.3  70      -0.937 
3i».996    43".66 


-0.02 
-0.1 


-0.02 
+0.9 


a>  Gemlnomm. 
{Castor^ 
Mag.  2.0 


Right 


h    m 

7  29 


s 

3.11 
3.29 
3.41 
3.47 
3.47 

3.41 

3.31 

3.17 
3.00 

2.82 

2.64 
2.46 
2.29 

2.15 

2.05 
1.99 

1.96 

1.98 

2.04 
2.14 


18 

12 

6 
o 
6 


o 
4 

7 
8 

8 
8 

4 

o 


3 

2 

6 
10 

13 


2.27 

2.45 
2.66 

2.90 
3.16 


18 
21 

24 
26 

29 
3.45  „ 
3.76  3^ 
4.09  33 

4.44  ^\ 
4.80  36 
^  36 
5.16 

5.53  ^^ 

5.89  ^^J 
6.24  ^^ 

6.56  3^ 
30 
6.86 


7.11 
7.32 


25 
21 


Declina- 
tioaN. 


+32    4 


ft 


36.2 

36.5 
37.0 

37.7 
38.4 

39.1 

39.9 

40.5 
41. 1 

41.5 

41.8 

41.9 
41.8 

41.6 
41.3 

40.8 
40.2 

39.5 
38.8 

38.0 

37.2 
36.4 

35.5 
34.6 

33.7 

32.8 

31.9 
31.0 
30.1 
29.2 

28.4 
27.6 
26.9 
26.4 

26.1 

2 

25.9   ^ 

25.9   ° 
26.1    * 


3 
S 
7 
7 
7 

8 
6 
6 

4 
3 

I 
I 
2 

3 

5 

6 

7 

7 
8 

8 

8 

9 
9 
9 
9 

9 

9 

9 

9 
8 

8 

7 
5 
3 


1. 180      +0.627 
io'.736    34".45 


+0.02 
-o.a 


+0.02 
.V0.9 


Mag.  5.3 


Right 


h     m 

7  33 


4.95 

5.09 

5.19 

5.23 
5.22 

5.17 
5.08 

4.96 

4.81 

4.65 

4.49 
4.33 
4.19 
4.07 
3.97 

3.91 
3.88 

3.88 
3.92 
3.99 

4.09 

4.23 
4.39 
4.58 

4.79 

5.03 

5.29 
5.56 

5.85 
6.15 

6.45 
6.76 

7.07 
7.36 
7.63 

7.87 
8.08 
8.25 


14 
10 

4 

X 

5 

9 

13 

IS 
x6 

16 

16 
14 

13 
10 

6 

3 

o 

4 

7 
zo 

14 
16 

19 

31 
24 

26 

27 
39 

30 
30 

31 

31 
39 

a7 
24 

3X 

17 


tXMiS. 


-3  55 


n 


8.0 

0.8 '9 
2.5^' 

4.0 

5.3 

6.4 

7.3 
7.9 
8.3 

8.5 

8.5 
8.3 
7.9 
7.3 

6.6 

5.7 
4.6 

3.5 

2.3 
i.o 

9.8 
8.6 

7.5 
6.5 
5.7 

5.2 
5.0 
5.0 

5.4 
6.2 


IS 

«3 
zi 

9 
6 

4 

3 

o 

3 

4 
6 

7 
9 

iz 
zx 

Z3 

13 

Z3 

Z3 
ZZ 
ZO 

8 

s 

3 

o 

4 
8 

zo 


7.2 

8.6^1 

10.2  'f 

12.0  '* 

14.0 

30 

16.0 

18.0  »<^ 

30 

20.0 


Z.003         -0.069 

3».zoo    X3".z6 


0.00 


0.00 

4«^ 


a  CaaiB  ICinoils. 

(Procyitm.) 

Mag.  0.5 


Right 


!   tiooN. 


h     m 

7  34 


s 

53.05 
53.20 

53.30 
53.35 
53.34 


IS 
10 

5 

z 

4 


9 

Z3 


53.30 
53.21 
53.09 
52.94  '^ 
52.79  1 


52.63 

52.47 

52.33 
52.22 

52.13 

52.07 
52.04 
52.05 
52.09 

52.17 


z6 

z6 
14 

ZI 

9 
6 

3 

z 

4 
8 

Z3 


52.29 

52.43  ^^ 
52.60  '' 

52.79  ^1 
53.01 


33 

24 


36 
38 
39 


53.25 

53.51 

53.79 
54.08 

54.39  :' 

3» 

54.70 
55.01  ^ 
55.31  ^° 

55.89  '* 

56.14 

56.35  " 
56.53 


18 


+  526 


t* 


39.7 
38.3^ 
37.1" 
36.1   '\ 

35.3 

34.7 
34.2 

33.9 
33.7 
33.7 

33.8 
34.0 
34.3 
34.7 
35.2 

35-7 
36.3 
37.0 

38.5 

39.2 

39.8 
404 

40.8 

41. 1 

41.2 
41.1 

40.7 
40.1 

39.3  „ 

38.2  . 
36.9!! 


35-5 
33.9 
32.3 


]6 
16 
16 


30.7  rf 
29.1^ 
27.7 


z.oos      40.095 
SZ'.Z93    36".S7^ 


aoo 


O4)0 
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■n  Solar 
Date. 


84  Lynoii. 

Mag.  s.o 


Right 
Ascension. 


n.  0.5 
10.5 
20.5 

305 
b.    9.4 

19.4 

ir.     1.4 

1 1.4 

21.3 
313 

)r.  10.3 
20.2 
30.2 

iy  10.2 
20.2 

30.1 

ne   9.1 

19.1 

29.1 

ily    9.0 


^g 


19.0 
29.0 

7.9 
17.9 

27.9 


:pt.   6.9 

16.8 
26.8 

:t.    6.8 
16.8 

26.7 
ov.   5.7 

15.7 
25.6 

ec.    5.6 

15.6 
25.6 

35.5 


h     m 

7  35 


53-19 
53-45 
53-61 

53-69 
53-67 

53.56 
53.38 
53.13 
52.83 

52.51 

52.17 

51.85 

51.54 

51.27 
51.06 

50.89 
50.80 

50.77 
50.81 

50.92 

51.10 

51.34 
51.63 
51.98 
52.38 


26 

16 

8 

2 

II 

18 

25 
30 
32 
34 

32 

31 

27 
21 

17 

9 

3 

4 

II 

18 

24 

29 

35 
40 

44 


Declina- 
tion N. 


52.82 
53.30 

^^'^'  S3 
54.34  II 


48 

51 


54.90 


55.46 
56.03 

56.58 

57.11 
57.61 


56 


57 
55 
53 
50 
44 
58.05 
58.43  f^ 
58.74  ^' 


+  5854 


tt 


37-9 

39.7 
41.7 

43-8 

45-9 

47-9 
49.7 
51-2 

52.4 
53.2 

53-6 
53.6 
53-1 
52.3 
5I.I 

49.6 
47.9 
45-9 
43.8 

41.5 

39.3 
37.0 

34.7 
32.6 

30.6 

28.7 
27.0 

25.5 
24.3 
23.3 

22.7 
22.4 
22.4 
22.8 
23.6 


18 
20 
21 
21 
20 

18 

15 
12 

8 
4 

o 

5 
8 

12 

15 

17 
20 

21 

23 
22 

23 

^3 
21 

20 
19 

17 

15 
12 

10 

6 

3 
o 

4 
8 

II 


^"^•7  lA 
26.1  '4 

27.8  ^7 


S,TsaiS 
m  Place 


1.937      +1.658 
49".392    37".89 


ic^D«a  +0.04        •fo.04 

9,  D«  d  -0.2  -fO.Q 


K  Geminomin. 

Mag.  3.7 


Right 
Ascension. 


h     m 

7  39 

'^•^^  18 
21.49 

21.61  " 

21.68  7 

21.69  ^ 


21.65 

21.57 
21.45 
21.30 

21.13 

20.96 
20.79 
20.64 
20.52 
20.42 

20.35 
20.32 

20.33 

20.38 

20.47 


8 
12 

IS 
17 
17 

17 

15 
12 

10 
7 

3 
I 

5 

9 
12 


20.59 

20.74  !^ 
20.93 
21.14 
21.38 


19 
21 

24 
27 


21.65 
21.93 
22.23 

22.55 
22.89 


28 

30 
3^ 
34 
34 


23.23 
23.57  ^^ 
23.92 

24.25 
24.56 


24.85 
25.10 
25.30 


35 
33 
31 
29 


25 
20 


Declina- 
tion N. 


+  2436 


ft 


1.2 
I.I 
I.I 
1.2 

1.5 

1-9 
2.3 
2.7 
3.2 

3-5 

3.8 
4.0 
4.1 

4.1 
4.1 

3.9 
3.7 
3.4 
3-1 
2.7 

2.3 

1.9 
1.4 

0.8 

0.2 

9.5 
8.8 

7.9 
7.0 
6.1 

5.1 
4.1 
3.2 

2.3 
1.5 

0.9 
0.4 
0.1 


I 
o 

I 

3 
4 

4 
4 

5 
3 
3 

2 
I 
o 
o 

2 

2 

3 
3 
4 
4 

4 

5 
6 

6 
7 

7 

9 

9 

9 
10 

10 

9 

9 
8 

6 

5 

3 


1. 100      +0.458 
Z9'.i22      9".66 


•fo.oz        +0.01 
-0.2  +0.9 


fi  Qeminomin. 

(Pollux.) 
Mag.  1.2 


Right 
Ascension. 


m 


7  40 

ill  ^8 

9.47  ^, 
9.60'^ 

9.67    I 

9.68 


9.63 

9.55 
9.42 
9.26 

9.09 

8.91 
8.74 
8.58 
8.45 
8.34 

8.27 
8.24 
8.25 
8.29 

8.37 

8.50 
8.65 
8.84 
9.06 

9.31 

9.58 
9.87 
0.18  3^ 
0.51  ^^ 
0.86  ^5 
35 
1. 21 

1.56 
I.9I 
2.25 
2.58 


5 

8' 

13 
16 

17 
18 

17 
16 

13 
II 

7 

3 

I 

4 
8 

13 

15 

19 
22 

25 
27 

29 


2.87 
3.12 

3.33 


35 

35 

34 

33 
29 


25 
21 


Declina- 
tion N. 


+  2813 


n 


57-9 
58.0 

58.2 

58.6 

59-1 

-.59.7 
60.3 

60.8 

61.4 

61.8 

62.1 
62.3 
62.4 
62.3 
62.1 

61.8 
61.4 
61.0 
60.4 

59.9 

59.3 
58.6 

57-9 
57.1 
56.3 

55.5 
54.6 

53.7 
52.8 

51-8 

50.8 

49-9 
49-0 

48.3 

47.7 

47.2 
47.0 

46.9 


I 
2 

4 

5 
6 

6 

5 
6 

4 
3 

2 
I 
I 

2 

3 

4 
4 
6 

5 
6 

7 

7 
8 

8 

8 

9 

9 

9 

10 

10 

9 

9 

7 
6 

5 

2 
I 


1-135      +0.537 
7».oi8    56".7i 


+0.01 
-o.a 


•fo.02 
■V0.9 


4  Pnppls. 

Mag.  5.1 


Right 
Ascension. 


h     m 

7  42 


3*83 

3.97 
4.06 

4.II 

4.10 

4.04 

3.95 
3.82 

3.67 
3.50 

3.33 
3.16 

3.01 
2.87 
2.76 

2.68 
2.63 
2.62 
2.64 
2.69 

2.78 
2.90 

3.05 
3.22 

3.43 

3.66 

3-91 
4.18 

4-47 
4.77 

5.08 
5.39 

6.00  3<> 
6.27  ^7 


14 
9 

5 

I 

6 

9 
13 
15 
17 
17 

17 
15 
14 
II 

8 

5 

I 

2 

5 
9 

12 

15 

17 
21 

23 

25 
27 

29 
30 
31 

31 
31 


6.52 

6-73 
6.90 


25 

21 
17 


Declina- 
tions. 


—  I42I 


/r 


18.2 

20.6  ^^ 
24 

21 
19 


23.0 

25-1 
27.0 


28.6 
29.9 
310 

31-7 
32.2 

32.3 
32.2 

31-8 

3I-I 
30.1 


16 

13 
II 

7 

5 

I 

I 
4 

7 
10 

II 


14 


29.0 
27.6 
26.1  '5 
17 


24.4 
22.7 


17 
18 


20.9 

17.6  ^^ 

16.I  'S 

X-   ^  12 
14.9     . 


14.0 

13.4 
13.2 

13.4 
14.0 

I5.I 
16.5 

18.3 

20.4 

22.7 

25.2 

27.8 

30.3 


6 

2 

2 

6 

II 

14 
18 
21 

23 

25 

26 
as 


C.032      -0.256 
2*.035    23".32 
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S  Aigds. 

^  Gkmlnonim. 

26  Lyncis. 

Oroombiids 

Mean  Solar 

Mag.  5.5 

Mag.  5.0 

Mag.  5.7 

Mag.  5 

Date. 

Right 

Declina- 

Right 

Declina-  | 

Right 

Declina- 

Rleht 

Ascension. 

tion  S. 

Ascension. 

tionN 

r 

• 

Ascension. 

tion  N. 

Asoensioa. 

• 

h     xn 

0              / 

h     xn 

0 

t 

h     m 

•       t 

h     m 

7  45 

-2438 

If 

7  48 

+  2659 

7  48 

+  4746 
tf 

7  50     - 

Jan.    0.5 

s 

44-95  ^^ 

38-5  ,„ 

s 

20.11 

13.2 

s 

34-73 

^^•9  „ 

s 

9.63   ^ 

10.5 
20.5 

45.09   ^ 
45.18   I 

44-2^, 

20.30  ^^ 
20.44  '^ 

13.2 
13.3 

0 

1 

34-97    * 
35-13  'J 

70.1  " 
7' -sit 

10.08   45 
10.36   f 

30.5 

45.21    ^ 

46-9  ,] 

20.51     7 

13.6 

3 

35-22     V 

73-0  /, 

10.47   ", 

Feb.    9.4 

45.19   , 

49.3  - 

20.54    "^ 

0 

14.0 

4 
6 

35-24 1 

74-6 :: 

10.42     ^ 

22 

19.4 

45.13 

51-4.  0 

20.51                  Q 

14.6 

35-18 

76.2 

10.20     , 

Mar.    1 .4 

II 

45.02 

53.2  '« 

8 
20.43 

15. 1 

5 

35-07  " 

77-6  't 

9.84 '' 

11.4 

44.88  '4 

54.6  '^ 

20.31  " 

15.7 

6 

17 

34.90  ^ 

78.9 

9.35  "9 

21.3 

4471 ,1 

55-6  '! 

20.16  '5 

16.2 

5 

34.69  " 

80.0" 
80.8  * 

8-77  t 

31.3 

44-52  '9 

56-3    ^ 

20.00  '^ 

16.7 

5 

34-46  '3 

8-"  « 

19 

3 

18 

3 

24 

5 

68 

Apr.  10.3 

^•33  ,„ 

56.6 

'9-^2     T, 

17.0 

34-22 

81.3 

7-44  fj. 
6.1 1  <*s 

20.2 

44.14  \l 

56.6    ° 

19.65 

17.2 

2 

33-98 11 

81.5    ' 

30.2 

43-97  J, 

56.2    "* 
8 

55-4  „ 

19.50    5 

17.3 

I 

33-76 " 

81.4    ; 

May  10.2 

43-81    ^ 

19.36  ^^ 

17.4 

I 

33-56  ° 

3340  '^ 

80.9    s 

5.52   59 

20.2 

43.68  '^ 

54-3  " 

19.25  " 

17.2 

2 

80.2    7 

500    5' 

10 

14 

7 

2 

12 

II 

42 

30.1 

43.58 

52-9  ,. 
5^-3    0 

19.18 

17.0 

^ 

33.28  ^ 

79.1 

4.58 

June   9.1 

43.51        ^ 

19.14    ^ 

16.7 

3 

33.21   ' 

77-9  " 

4.09 

19.1 

43.47       ^ 

49-4  :! 

19.14 

16.3 

4 

33.19  I 

76.5  11 
75.0   5 

29.1 

43.47       °       47.4^;; 

19.18    ^ 

19.26    *^ 

II 

15.8 

5 

33.23  I 

33.31  ^^ 

4.04     s 

July    9.0 

43.51       I 

45-2  " 

22 

15.3 

5 
5 

73.3  ,^ 

4.II     7 
30 

19.0 

43.59    ^^ 

43-0  „ 

19.37  ,^ 

14.8 

^ 

33.44  « 

33.62  s 

67-9   ' 

4-31    „ 

29.0 

^^3-70    ,^ 

40-8 

19.52  J 
19.70^  J 

14.2 

6 

4-63  i! 

Aug.   7.9 

43.84      t 

38-7  " 

13.5 

7 
8 

5.08  4S 

17.9 

44.01        7 

36.8  '9 

19.91  " 

12.7 

66.2  '7 

5.63   55 

27.9 

44.22    " 

35.2  '^ 

20.15  ^^ 

12.0 

7 

34.41  30 

<^4-5  ]l 

6.28  ^5 

23 

13 

26 

9 

34 

17 

75 

Sept.  6.9 

44.45 

33-9  , 

20.41 

II. I 

34.75  _ 

62.8   , 
61.2  '<* 

7-85  t 
»-74  S 

16.8 

44.70   ""^ 

32.9  '° 

20.70  ^^ 

10.2 

9 

35.12  37 

26.8 

44.98    f 

32.5    „ 

21.00  3° 

9.3 

9 

35.51  39 

59-8  ;^ 

Oct.    6.8 

45.28   f 

32.5    ° 

21.32   -52          8.3 

10 

35.93  ,, 

58.5    ^ 

9.68  94 

16.8 

45.59-^^ 

33-0    5 

21.66  ^^  \    7.2 

II 

36.36  43 

57-4  " 

10.66  98 

32 

10 

35  , 

10 

45 

9 

lOI 

26.7 

45.91              i    34.0 

22.01        1     6.2 

36.81 

56-5    , 

11.67 

Nov.   5.7 

46.24  33  _  35.3    5 

22.36  3^ 

5.2 

10 

37.26  "^5 

55-8    I 

^^•^7^~ 

15.7 

46.55  I] 

37-4   9 

22.71  ^^ 

4.2 

10 

0 

37.71  45 

55-4  : 

13.66  ^ 

25.6 

46.86  3' 
47.14'! 

39-7  ,X 

23.05  3"^ 

3.4 

0 
0 

38.14^^ 

55-2    ' 

14.61    ^5 
15.48   ^7 

Dec.    5.6 

42.3  '^ 

23.38  33 

2.6 

0 

38.55  to 

55.4    , 

25 

»8 

30 

5 

38 

5 

79 

15.6 

47-39  _ 

45-1 

23.68 

2.1 

38.93 

55-9   , 

16.27    .^ 

25.6 

47.61  " 

48.1  3° 

23.94  '^ 

1.7 

4 

39.26  "^^ 

56.6   7 

16.94   ^7 

35.5 

47.78  ^7 

51.0^9 

24.15  " 

1-5 

2 

39.53  ""^ 

57.7 

17.47   53 

Sec  6,  Tan  6 

1. 100      -0.459 

1. 122       +0.509 

1.488       +1.102 

3.660 

Mean  Place 

43».i6s    44". 72 

i7».882     i2".46 

3i».77i    69".69 

a-.Sos    . 

ly^a,  D-a 

-O.OI            -O.OI 

+0.01         +0.0: 

I 

+0.03         +0.03 

•fo.08 

DtkS,D^d 

-o.a          +0.9       1      -0.2          +0.9 

-0.2          +0.9       1     -0.2 

lEiAiis! 

i 
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APPARENT  PLACES  OP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
10.5 
20.5 

30.5 
Feb.    9.5 

19.4 

Mar.    1 .4 

1 1.4 

21.3 

31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June  9.1 

19. 1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.   5.7 

15-7 

25-7 
Dec.    5.6 

15.6 
25.6 

35-5 

Sec  6,  Tan  8 
Mean  Place 


D'^  a,  D«  a 


pAxgtLS, 
Mag.  2.9 


KiKht 
Ascension. 


h     m 

8     3 


S 
57.16 

57.32 
57.43 
57.48 
57.49 

57-44 

57-35 
57.22 
57.06 

56.89 

56.70 
56.52 
56.35 

56.19 
56.05 

55.94 
55.86 

55-81 

55.80 

55.82 

55.88 

55.97 
56.09 

56.25 
56.44 

56.66 
56.90 

57.17 
57.46 

57.77 

58.09 
58.41 

58.74 
59.05 

59.34 

59.61 

59.84 
60.03 


16 
II 

5 
I 

5 
9 

16 

19 

18 

17 
16 

II 

8 

5 
I 

2 

6 

9 
12 

16 

19 
22 

24 
27 

29 

31 
32 

32 

33 

31 

29 
27 

23 
19 


Declina- 
tion S. 


-24     3 


f/ 


24.4 

27-3 
30.2 

32.9 

35-3 

37-5 

39-4 

40.9 
42.0 

42.8 

43-3 
43.4 
43.1 
42.4 
41-5 

40.2 

38.7 
37-0 
350 
33-0 

30.9 
28.8 

26.7 
^^•«  ^6 

21.9 
20.9 
20.4 
20.3 
20.7 

21.6 

23.1 
24.9 

27.1 

29-7 

32.5 
35.4 

38.4 


29 
29 

27 
24 

22 

19 

15 
II 

8 

5 

I 

3 

/ 

9 

13 

15 

17 
20 

20 

21 

21 
21 


10 

5 

I 

4 
9 

15 
18 

22 

26 

28 

29 

30 


1.095       -0446 
55'-427    3o'\6s 


-O.OI 

-0.2 


-0.02 
+0.9 


8  H.  Une  Majoiis. 

Mag.  5.5 


Right 
Ascension. 


h 
8 


m 

4 


s 

^7-43  ,^ 
27.82  39 

28.09 

28.24 

28.25 


15 
I 

II 


23 
33 


28.14 
27.91 

27.58 
27.18^° 

26.73  ^^ 

49 

26.24 

25.74 
25.26 

24.82 
24.43  39 
31 
24.12 

23.88  ^^ 

2373  ^^ 
23.68    5 

23-72 


50 
48 

44 


23.86 
24.08 
24.40 
24.80  ^l 

25.27  '^' 


22 
32 


25-81 
26.42 
27.08 
27.79 

28.53 


4 
14 


54 

61 
66 

71 
74 
77 
29.30 
30.07  77 
30.84  77 

31.59  l'*^ 

32.30  Y 

64 

^'■^*  55 

33-49  ^l 
33.95  •»** 


Declina- 
tion N. 


+6843 


rr 


29.3 
31.5 
33.9 
36.4 
38.9 

41.4 
43.6 

45-6 
47.3 
48.5 

49.2 

49-5 
49-2 

48.5 
47-3 


32 
24 

25 
25 
25 

22 
20 

17 
12 

7 

3 

3 

7 
12 

16 


45-7  ,, 
43.8  '^ 

41.5 
39.1 
36.4 


23 
24 

27 
28 


33-6 
30.8 
28.0 

25-3 
22.7 

20.2 
8.0 
6.0 

4.3 
2.9 

2.0 

1-4 

1.3 
1.6 

2.4 

3-6 
5-2 
7-1 


28 

28 

27 
26 

25 

22 
20 

17 
14 

9 

6 
I 

3 
8 

12 

16 
19 


2.756      +2.568 

22*. 221      32". 57 


+0.06  +0.09 

-0.2  +0.9 


Mag.  2.3 


Right 
Aicensioa. 


h     m 

8     6 


s 

56.75 

56.91 
57.00 

57.02 

56.98 

56.87 
56.71 

56.51 
56.27 

56.00 


16 

9 

3 

4 
II 

16 
20 

24 

27 
28 


55-72  28 
55.44 

55.17  J 

54-92  J 

54-68  '^ 
20 

5448 
54-32 
54-20 
54-12 
5409 


54.10 

54.17 
54-28 

54.44 
54.65 


16 

12 

8 

3 

I 

7 
II 

16 

21 

25 


54.90 
55.19 

55-51 


40 


29 
32 

55-87  5 

56.25  ^* 
39 

56.64 

57.04 

57-43 II 
57-80  f 

58.15  g 

5^-45  ,. 
58.71  '^ 
58.90 


19 


Declina- 
tions. 


-47    4 


ft 


59.5  „ 

63.2  37 

66.8  36 

70.3  ^^ 
34 


73.7 

76.7 

79.4 
81.6 

83.5 
84.9 

85.7 
86.1 

86.0 

85.5 
84.5 


30 

27 
33 

19 

14 

8 

4 
I 

5 
10 

83.0 
81. 1  '9 

76.5  l^t 

73-8  II 
39 

70.9 


38 
38 


68.1 

^5-3  „ 
62.6  '7 

60.2'^ 

31 
58.1 
56.4 

55-3 
54.7 
54-7 


17 
II 

6 

o 
6 


55-3 
56.6 

58.4 
60.8 

63.7 

66.9 
70.4 
74.0 


13 
18 

24 

39 
32 

35 
36 


1.469      -1.076 
54".847    68".66 


-0.03 

-0.3 


-0.04 

-K>.9 


C  Cancxi  (ffuan) 
Mag.  4.7 


Right 


h 

8 


m 

7 


s 

22.38 
22.57  '9 

22.72  *^ 

22.81  9 
22.85  ^ 


22.84 
22.78 

22.68 

22.56 

22.41 

22.25 

22.10 


21.63 

21.59 
21.58 

21.60 

21.65 


6 

10 
12 

15 
16 

15 

21.95  ^^ 
21.82  '3 

4 
I 

3 

5 
9 
21.74 

21.86" 
22.01  '^ 
22.19 

30 
22.39 

23 
22.62 

22.87  '2 
^3-^5; 
23-45  ^ 

23.76  3^ 
33 
24.09 

24.42  ^^ 

24-75  ^^ 
25.08  33 

25.69  ,, 

^5-95 :: 
26.17" 


Dedm^ 
tioaN. 


+  175^ 

n 
18.7 
18.0    ' 

17-5 : 
17.2  • 

17-1: 


3 


17.1 
17.2 

17.5 . 

17.8  ^ 

18.1  ^ 

3 

184 
18.7  ^ 

18.9  ] 
19.2 

19.3 


19-5 
19.6 

19.6 

19.7  J 
19.6 


19.6 

19.4 
19.2 

18.9 

18.5 

17.9 
17.2 

16.4 

154 

14.3 


2 
a 

3 
4 
6 

■ 

8 
10 
II 
II 


13-2 

11.9,. 
10.6  i 

8^1 

6.0  J 

5-2. 


1. 051 

ao».353 


+0.323 
i8'M6 


40.0I 

-o.f 


4O.0I 

4a8 
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Bradley  1147. 

80  Puppis. 

/3  Gancii. 

81  Lyncis. 

nSoter 

Mag.  5.7 

Mag.  $.0 

Mag.  3.8 

Mag.  4.4 

tete. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

UonN. 

Ascension. 

tion  N. 

h     m 

•       t 

h     m 

e         / 

h     m 

0       t 

h     m 

•      « 

8     8 

+  76     0 

8     9 

-I53I 

8  II 

4-  926 

8  17 

+  4327 

mm 

1.      0.6 

s 

61.44  ,. 

60.7 

S 
27.28 

48-0  ,. 

s 

56.30  ,„ 

55.3 

t 
4.12 

mW 

39-5   g 

10.5 

62.00  56 

63-1  1 

27.45    J 

50-6   ' 

56.49  ll 

54.1 " 

4.37  '5 

40.3 

20.5 

62.37   ll 

65-7    8 

^«-5 

7'-3,! 

27.57       . 

53.1 

56.63  'I 

53.1  ~ 

4-57 : 

4' -3:: 

30.5 

62.56    " 

27.64      I 

55-4  li 

56.72    9 

52.2 1 

4.69 " 

42.5 " 

b.    9.5 

62.56     ° 

27.66      ^ 

57-4  Is 

56.76    4 

51.6  ] 

4.74  * 

43.9  "• 

19 

27 

3 

I 

5 

I 

14 

19.4 

62.0I   36 

•74.0 

27.63    g 
^7-55  ,^ 

59.2 

56.75     , 

5'-'    , 

4-73    , 

45-3 ,, 

tr.    1.4 

76-5  ll 

60.7    '5 

56.70    5 

50.8    3 

4-66  1 

46.7  '* 

11.4 

61.50  ll 
60.88  ^' 

7^-7  ll 
80.5  '* 

'7-45    " 

62.0    '^ 

56.61    9 

50.7    ' 

4.54 

48.1 4 

21.3 

27.31  ^^ 

62.9      I 

56.48  ll 

50.7  : 

4-37  ll 

49-2 " 

31.3 

60.17   ^l 
76 

81.8  '^ 
8 

56.34  - 

50.8  ^ 

2 

4-7 :: 

50.2  ^; 

>r.  10.3 

59-41 
58.63   ll 
57.87     ^ 

82.6 

26.99 

63.8 

56.19  „ 

51.0 

396  „ 

50.9  ^ 

20.3 

82.8    ' 

26.82  '7 
26.66  '^ 

63.8   ° 

56.04    5 

51-2  ! 

3-74  " 

51.4  : 

30.2 

82.5    I 
81.7    * 

63.5    ^ 

62.9   ^ 

62.1    * 
10 

55.90   ^ 

51.5  I 

3-54    ! 

51.6  ' 

ly  10.2 

57-16  l] 
56.53  ^3^ 

26.52    '^ 

55-77  ,1 

51.8  3 

3-35  ll 

51.4  ' 
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0.91 
0.82 
0.76 

0.73 


12 

9 
6 


0.74 
0.79 
0.87 
0.99 

1. 15 


5 
8 

12 

16 

19 

29 
32 
33 

35 


1.82 
2. II 

2.43 
2,76 

3-II 
3-46  ^^ 
3.80  2^ 

4-13  ^^ 
31 

27 
23 


4-44 
4.71 

4.94 


Declina- 
tions. 


-3252 

38.1 
41.4^3 

44.6^ 
47.8  ^' 

50.8  3° 

27 

53-5  ,, 

56.0  ^5 

58.1  " 
59.8  ^7 
61.1  ^3 


62.0 
62.5 
62.6 
62.3 
61.6 

60.6 
59.2 
57.5 
55.5 
53.3 

51-0 
48.7 
46.4 
44.2 
42.1 

40.4 

390 
38.0 

37.5 
37-5 


5 
I 

3 

7 
10 

14 

17 
20 

22 
23 

23 

23 
22 

21 
17 

14 
10 

5 
o 

6 


t  Canoxi. 
Mag.  4.3 


Right 
Ascension. 


38.1 

39-2 
40.9 
43.0 
45-6 


II 

17 
21 

26 

29 

48.5 
51.6  3^ 
54.8  3» 


1. 191      -0.646 
10*. 563    45"-90 


h     m 

8  41 

s 
35-63 
35.87  II 
36.06  '9 

36.20  ^"^ 
36.28 


8 


36.30 
36.27 
36.20 
36.08 

35.94 


3 

7 
12 

14 
16 


17 
16 


35.78 
35.61 

35.45 
35.30    5 

35.17 


13 
II 


35.06 
34.98 
34.94 
34.93 
34.95 

35.01 
35.10 
35.22 
35.38 
35.57 


KOI 

»-3 


-0.03 

40.8 


8 

4 

I 

2 
6 

9 
12 

16 

19 
21 


25 
27 


35.78 
36.03 

36.30 
36.60  3° 

36.92  3^ 
34 

37.26 

37.62  36 

37.99  ^! 

38.35 

38.71 


36 
36 

34 


39.05 
39.36 
39.63 


31 
27 


Declina- 
tion N. 


+  29     3 


tt 


74.5 
74.3 
74.4 
74.7 
75.2 

75.9 
76.7 

77.5 

78.3 
79.1 

79.7 
80.3 

80.7 

80.9 

81.0 

80.9 
80.6 
80.2 

79.7 
79.1 

78.3 

77.4 
76.4 

75.4 
74.2 

72.9 
71.6 
70.2 
68.7 
67.2 

65.8 

64.3 
62.9 

61.7 

60.6 

59.7 

59.1 
58.8 


3 
5 
7 

8 
8 
8 
8 
6 

6 

4 

2 

I 
I 

3 

4 

5 
6 

8 

9 
o 

o 

2 


3 
4 
5 
5 
4 

5 
4 

2 

I 
9 

6 

3 


1. 144      +0.556 
33«.46o    77 ".68 


+0.01        +o.oa 

-0.3  40.8 


f  Hydrae. 

Mag.  3.5 


Right 
Ascension. 


h  m 

8  42 


8.36 
8.58 

8.75 
8.87 

8.93 

8.95 
8.92 

8.86 
8.76 
8.63 

8.49 

8.35 
8.21 

8.08 
7.97 

7.88 
7.81 

7-77 
7.76 

7.78 

7.83 
7.90 
8.01 
8.14 
8.30 


8.49 
8.71 

8.95 
9.21 

9.50 


22 

17 
12 

6 

2 

3 
6 


7 

4 
I 

3 
5 

7 
II 

13 
16 

19 


22 

24 
26 

29 

30 
19.80 
20.12  3* 
20.44  ^^ 
20.77  33 

21.093^ 
39 

21.66'^ 
21.90  ^^ 


Declina- 
tion N. 


+    643 


tt 


53.7 
52.2 

50.9 
49.8 

48.9 

48.3 
47.8 

47.5 
47.4 
47.5 

47.6 

47.8 
48.1 

48.5 
49.0 

49.4 
50.0 

50.5 

51.0 

51.5 

52.0 

52.5 
52.8 

53.0 

53.1 

53.0 

52.7 
52.1 

51.3 
50.3 

49.0 
47.6 
46.0 

44.3 
42.5 

40.7 
39.0 
37.4 


15 

13 
II 

9 
6 

5 

3 
I 

I 

I 


3 
4 

5 

4 

6 

5 
5 
5 
5 

S 

3 

3 

I 
I 

3 
6 

8 

10 

13 

14 
16 

17 
18 

18 

17 
16 


1.007 
i6«.58i 


+o.n8 


>*f 


53".i3 


0.00 
■0-3 


+0.01 


Mag 


o 

2.0 


Right 
Ascension. 


h     m 

8  42 


s 
23.05 
23.27 
23.41 
23.48 

23.47 


22 

14 

7 
I 

8 


23.39 
23.24 

23.03 
22.78 

22.50 


15 
21 

2$ 
28 

31 
22.19 

21.86  33 
32 


21.54 
21.22 

20.92 

20.65 
20.41 


20.21 
20.06  ^^ 

19.95 


32 

30 
27 


24 
20 


II 
6 


19.89 
19.89 

19.95 
20.06 

20.24 


o 

6 

II 

18 

23 


28 


20.47 
20.75 

2 1 .08  ^ 

21.46 

21.87 


38 
41 
44 


22.31 
22.77 
23.23 

23.67 
24.09 


46 
46 
44 
42 
38 


24.47  ,^ 
25.05  '^ 


Declina- 
tions. 


-5423 


If 


37.1 
40.9 

44.7 
48.5 
52.1 

55.6 

58.7 
61.5 
63.9 
65.9 

67.3 
68.3 
68.7 
68.7 

68.1 

67.1 
65.6 

63.7 
61.4 

58.9 

56.1 
53.2 
50.3 
47-4 
44-7 

42.3 
40.2 

38.6 

37.6 

37.1 

37.3 
38.1 

39.5 
41.6 

44.2 


38 
38 
38 
36 
35 

31 
28 

24 
20 

14 

10 

4 

o 

6 

10 

15 

19 

23 

25 
28 

29 

29 

29 

27 
24 

21 
16 
10 

5 

3 

8 

14 
21 

26 

50.6  34 
54.3  ^^ 


1.7x8      -1.397 
2i'.i98    48".i9 


\ 
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APPARENT  PLACES  OP  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
10.6 
20.5 

30.5 
Feb.    9.5 


Mar. 


195 

1.4 
1 1.4 

21.4 
31-3 


Apr. 


10.3 
20.3 

30.3 
May  10.2 

20.2 

30.2 

June   9.2 

19. 1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.   5.7 

15.7 

25-7 
Dec.    5.7 

15.6 
25.6 
35.6 


(T2  Gancri  (mean). 
Mag.  5.5 


Right 
Ascension. 


m 


8  49 

S 

5-94 
6.20 

6.40 

6.55 
6.64 


Sec  ^,  Tan  ^ 
Mean  Place 


6.67 
6.64 

6.57 
6.46 

6.32 

6.16 

5-99 
5.83 
5.67 
5-54 

5.42 

5-34 
5.28 

5.26 

5.28 

5.33 

5.41 

5-53 
5.68 

5.86 

6.08 
6.32 

6.59 
6.89 

7.21 

7.56 
7.92 
8.29 
8.66 
9.03 

9.38 
9.70 
9.98 


26 
20 

15 
9 
3 


II 

14 
16 

17 
16 

16 
13 

13 

8 
6 


8 
12 

18 
22 


24 
27 

30 

32 

35 

36 
37 
37 
37 
35 

32 
28 


Declina- 
tion N. 


+  3053 


n 


63.6 

635 
63.6 

64.0 

64.6 

65.4 
66.3 

67.2 

68.1 
68.9 

69.7 

70.3 
70.8 

71.0 

71. 1 

71.0 
70.7 

70.3 
69.7 

68.9 

68.0 
67.0 

659 
64.7 

634 

62.0 
60.6 

591 
57.5 
55-9 

54-4 

52.9 

51-4 
50.2 

49.1 

48.3 
47.7 
47.4 


I 
I 

4 
6 

8 

9 

9 

9 
8 

8 

6 

5 

2 

I 
I 

3 
4 
6 

8 
9 

o 

I 

2 

3 
4 

4 

5 
6 

6 


5 

5 

2 

I 
8 

6 

3 


CHydXK. 

Mag.  3.3 


Rieht 
Ascensioa. 


h     m 

8  50 


1. 165      +0.598 
3*.755    67".52 


+0.01 
-03 


+0.03 
+0.7 


s 
55.91 
56.13 
56.31 

56;43 
56.51 

56.53 
56.51 
56.45 
56.36 
56.24 

56.11 
55-97 
55.83 
55.70 
55.58 

55.49 
55-42 

55-37 
55.36 

55.37 

55.41 
55.48 
55.58 
55-70 
55-86 

56.04 

56.24 
56.48 

56.74 
57.02 

57.32 
57.63 
57.96 
58.29 
58.61 

58.91 
59.19 
59.43 


32 
18 
12 

8 


2 
6 

9 
12 

13 

14 
14 

13 
12 

9 

7 

5 

I 


7 
10 

12 

16 

18 

20 
24 
26 
28 

30 

31 
33 
33 
32 
30 

28 
24 


Declina- 
tion N. 


+  615 


it 


71.3 
69.8^5 

68.4  '^ 

67.3 
66.3 


II 
10 


65.6 
65,1 
64.8 
64.7 
64,7 

64.9 
65.1 

65.4 
65.8 

66.2 

66.7 

67.3 
67.8 

68.3 
68.9 

69.4 
69.8 

70.2 

70.4 
70.4 

70.3 
70.0 

69-5 
68.7 

67.7 

66.4 

64.9 

63.3 
61.5 

59.7 

57.9 
56.2 

54.5 


5 

3 

I 

o 

2 


3 

4 
4 
5 

6 

5 

5 
6 

5 

4 

4 

2 

o 


3 

5 
8 


f  TSzBmMayniM. 
Mag.  3.1 


Right 


h     m 

8  53 

S 
26.54 

26.85  ^' 
27.10^^ 
27.28 

27-39 


18 
II 


27.42 

27.38 
27.28 

27.13 
26.93 

26.71 
26.48 
26.25 
26.03 
25.82 

25.65 
25.51 
25.42 

25.37 
25.36 

25.40 
25.48 

25.61 

25.78 
26.00 


4 
10 

15 
30 

32 

23 

23 
33 

21 
17 

14 
9 

5 

I 

4 

8 

13 

17 

32 
36 


1.006         +O.IIO 

54*.  154    7i".oo 


0.00  0.00 

■o-S  +0.7 


39 


26.26 

26.55 

26.88  3^ 

27.25  ^7 

27.65  ^ 
42 

28.07 

29.43 
29.88  ^S 
43 

30.31  .. 
30.70  ^' 


31.05 


35 


Dedina- 
tiooN. 


+  48  22 


ft 


27.6 
28.4 

29.5 
30.9 
32.5 

34.2 
36.0 

37.7 
39.2 
40.6 

41.7 

42.5 
42.9 

43.1 
42.9 

42.3 
41.4 

40.3 
38.9 
37.2 


8 
zi 

14 
16 

17 

18 
17 
15 
14 
zz 

8 

4 

3 

2 
6 

9 

II 

14 

17 
18 


35.4 

33.4 

31.4 
29.2 

27.0 


20 
20 

23 
33 
33 

24.8 

22.0 

20.4 

18.4 

16.5 


14.8 

13.3 

12. 1 

11. 2 
10.6 

10.4 
10.6 
II.2 


33 

30 

19 
17 


a  CmncxL 
Mag.  4.3 


Kight  Decfiu 

Ascensioa.       ticnN 


IS 
13 

9 
6 


2 
6 


1.505         +1.13$ 

33».7i4    34".26 


•f0.03 

-0.3 


+0.05 
+0.7 


h     m 

8  53 


12 


f 


52.24  i  73.6 
52.47  ^^  '  72.4 
52.66  ^  I  71.4 

52.79  " 
52.87 


52.79  'g  '  70.6 


52.90 

52.89 

52.83 

52.74 
52.62 

52.48 

52.34 
52.20 

52.07 

51.96 

51.86 

51.79 
51.74 
51.73 
51.74 


I 
6 

9 
12 

14 

14 

14 

13 
II 

10 

7 

5 
I 

I 
4 


7 
10 


51.78 
51.85 

51.95  _. 
52.08  II 

52.23 


15 
18 


52.62  " 

53-12 

53-41   ^ 
30 

53.71 


54.04 
54.37 
54.70 


33 
S3 
33 
33 


70.0 

69.7 
695 
69-5 
1697 
69.9 

70.2 

70.5 
70.9 

717 ; 

< 

72.0 

72-4 
72.7 

730 

73-^ 


4 


73-4 
73-5 
73-5 
73-3 
73'^ 


I 
0 
1 
a 

5 

72.^6 
72.0  g 

^^ 
69.0 


5503 
3^ 

55.34^ 

55.63  n 
55.88  "5 


67.6 
66.1 

64.5 
62.8 

61.3 


16 


16 
16 


58.' J 
56.7^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  Aifftf. 
Mag.  3.2 


40  Lyncis. 

Mag.  3.3 


^Pyzldis. 

Mag.  4.9 


a  Hydne. 
Mag.  2.2 


Right 
Asoension. 


m 
14 


h 

9 

s 

50.50 
50.78 

50.99 
51.12 

51.16 


28 

21 

4 
3 


51-13 
51.01 

50.83 
50.59 
50.30 


12 
18 

24 
29 

32 
49.98 
49.63  II 
49.28  ^5 
48.92  36 

48.57  ^^ 


33 

30 

27 

23 
18 

12 

7 
I 

6 

13 
20 

26 

33 
38 
44 
47 

50 

SI 

SI 
48 

45 

52.18^° 
52.52  ^^ 


48.24 

47.94 
47.67 

47.44 
47.26 

47.14 
47.07 
47.06 
47.12 

47.25 

47.45 

47.71 
48.04 

48.42 

48.86 

49.33 

49.83 

50.34 
50.85 

51.33 


DMltna- 
tlonS. 


Right 
Ascension. 


-5854 


0f 


52.9 
56.6  ^l 
60.4 

64.3 

68.1 


71.8 

75.3 
78.5 
81.3 
83.7 

85.6 
87.1 
88.1 

88.5 
88.4 

87.8 
86.7 
85.2 
83.2 
80.9 


38 
39 
3^ 
37 


35 
32 
28 

24 
19 

15 
10 

4 

I 

6 

II 

15 
20 

23 
26 


28 


78.3 

75-5  ,„ 
72.6  ^9 

69.7  2 

66.8  '9 
27 

64.1 
61.8^3 

^«  Q   20 

59-8 

58.4 
57.5 


14 
9 
3 


3 
10 


57.2 
57.5 

58.5  ^^ 
60.2  '7 

65.2 
68.4  3^ 
71.9  ^^ 


1.937       -1.659 
48».782    65".45 


h     m 

9  15 

55.36    9 
55.60  ^i 
55.78 
55.90 


18 

12 

6 


55.96 
55.96 

55.91 
55.82 

55.69 

55.54 

55.37 
55.20 

55.03 
54.88 

54.74 
54.63 
54.55 
54.51 
54.49 

54.51 
54.56 

54.65 
54.78 

54.93 


5 

9 

13 

15 

19 


55.12 

55.34 
55.60 

55.88 

56.20 


22 

26 

28 

32 

34 

56.54  „ 

56.91  11 

57.29  tl 
57.68    9 

58.06  3^ 
37 

58.43  ,^ 

58.78  ^5 

59.10^^ 


Declina- 
tion  N. 


Right 
Ascension. 


+  34  44 


It 


63.1 
63.0 

63.3 
63.8 
64.6 

65.5 
66.7 

67.9 
69.1 

70.2 

71.2 
72.0 
72.7 

73.1 
73.3 

73.2 
73.0 

72.5 
71.8 

70.9 

69.8 
68.6 
67.2 

65.7 
64.1 

62.4 
60.6 

58.7 
56.9 
55.0 

53.1 

51.4 
49.8 

48.3 
47.1 

46.2 
45.6 
45.3 


I 

3 

5 
8 

9 

12 
12 
12 
II 
10 

8 

7 

4 

2 

I 

2 

5 

7 

9 
II 

12 
14 

15 
16 

17 

J8 

19 
18 

19 
19 

17 
16 

15 
12 

9 

6 

3 


h     m 

9  17 


s 

45.03 

45.27 
45.46 

45.59 
45.68 

45.71 
45.69 
45.63 
45.53 
45.41 

45.26 
45.10 

44.94 
44.78 

44.63 

44.49 
4438 

44.29 
44.22 

44.18 

44.17 

44.18 

44.23 
44.32 

44-44 

44.59 
44.77 
44.99 
45.24 
45.52 


24 

19 

13 

9 

3 

2 

6 

10 

12 

15 

16 
16 
16 

15 
14 

II 

9 

•« 
/ 

4 

I 


S 

9 
12 

IS 

18 
22 

25 
28 

31 


45.83  „ 
46.16^3 

46.50  ^^ 

46.84  ^^ 

47.18  3^ 

32 

^750 
47.80  3° 
48.06 


26 


Declina- 
tions. 


Right 
Ascension. 


-2536 


r/ 


6.4 

9.4 
12.4 

15.3 
I8.I 

20.7 
23.0 
25.0 
26.6 

27.9 

28.9 
29.6 
29.8 
29.8 

29.3 

28.6 
27.6 
26.3 

24.7 
23.0 

21. 1 
19.2 

17.3 
15.4 
13.7 

12.2 
10.9 
10. 1 

9.7 
9.7 

10.2 

"3 
12.7 

14.7 

17.0 

19.6 

22.4 

25.4 


30 

30 
29 

28 

26 


23 
20 

16 

13 
10 

7 
2 

o 

5 
7 

10 

13 
16 

17 
19 

19 
19 
19 
17 
IS 

13 
8 

4 
o 

5 

II 

14 
20 

23 
26 

28 
30 


h     m 

9  23 


s 

26.16 
26.40 
26.60 

26.75 
26.85 

26.90 
26.90 

26.86 

26.79 
26.69 

26.57 

26.44 
26.30 
26.17 
26.05 

25.94 

25.85 
25.78 

25.73 
25.71 

25.71 
25.74 

25.80 

25.89 

26.01 

26.15 
26.33 
26.53 

26.77 

27.03 


24 

20 

15 

10 

5 


o 

4 

7 
:o 


■3 
4 

3 

2 

I 

9 

7 
S 


3 
6 

9 
12 

14 

18 
20 

24 
26 

29 


31 
32 


27.32 

27.63 

27.95  „ 
28.28  3^ 

28.60  3^ 

32 

28.92 
29.21  ^^ 

29-47  '^ 


Declina- 
tions. 


-817 


fi 


20.0 


23 


22.3 
24.6  ^^ 
26.6 
28.5 


30.1 
31.5 
32.7 
33.5 
34.1 

34.5 
34.7 
34.6 

34.3 
33.9 

33.3 
32.5 
31.5 
30.5 
29.4 

28.3 
27.1 
26.0 
25.0 
24.2 

23.6 
23.2 
23.1 

23.4 
24.0 


20 

19 
16 

14 
12 

8 
6 
4 

2 
I 

3 
4 
6 

8 
10 
10 

XI 

II 

12 

II 

10 

8 

6 

4 

z 

3 
6 

10 


13 
16 


25.0 
26.3 

^7-9  ,^ 
29.8  ^'? 
32.0 


22 
22 


34.2 
36.6  "^ 
39.0  ^^ 


1. 217      +0.694 
52'.878    69".62 


1. 109      -0.479 
43V58I     I2".89 


1. 01 1       -0.146 
24».653    a2".4i 


.03        -0.08 
.3  "H>.7 


+0.01 


+0.03 
+0.7 

[Bphxs) 


-O.OI 

-0.3 


-0.02 


0.00 
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APPARENT  PLACES  OF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.6 
I0.6 

20.6 

305 
Feb.    9.5 

Mar.  1.5 
II. 4 
21.4 

31-4 

Apr.  10.3 
20.3 

30.3 
May  10.3 

20.2 

30.2 

June   9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 
Nov.   5.8 

157 

25.7 
Dec.    5.7 

25.6 
35.6 


Seed,  Tan  d 
Mean  Place 


D',^  a,  D«  a 


h  TTnae  Majoris. 
Mag.  3.8 


RiRht 
Ascension. 


h     m 

9  24 


48 

39 


54-53 
55.01 

55-40 

55.69  z 

55.88  ^J 

55.97    , 

55.95 

55.84 

55.64 

55.37 


II 
20 


27 
32 


55.05 

54.69 
54.32 

53.95 
53.59 

53.26 
52.98 
52.75 
52.57 
52.46 

52.42 

52.44 
52.52 
52.68 
52.90 

53.19 
53.54 
53-95 
54.41 
54.93 

55-49 
56.09 

56.72 

57.36 

57.99 


36 
37 
37 
36 

ZZ 

28 

23 
18 

II 


2 

8 

16 

22 

29 

35 
41 
46 

52 
56 

60 

63 
64 

63 
62 


58.61 
59.18  57 

59.69  ^ 


Declina- 
tion N. 


+  6325 


It 


52.4 
53.7 
55.4 
57.4 

59-7 

62.1 

64.5 
66.9 

69.1 

71. 1 

72.7 
73.9 
74.6 

74.9 
74.8 

74.2 

73.1 
71.6 

69.8 

67.6 


13 

17 
20 

23 
24 

24 
24 
22 

90 
16 

12 

7 

3 

I 

6 

II 

15 
18 

22 
24 


27 
28 


65.2 
62.5 

59-7  ,, 
56.8  ^9 

29 

50.9 

47.9 

45.1 

42.5 
40.1 


30 
28 

26 

24 
22 


37.9 
36.1 

34.7 
33.7 
33-2 

33.2 
33.7 
34.7 


18 

14 
10 

5 
o 

5 
10 


2.235      +2.000 
5o«.659    63 ".55 


+0.03        +0.10 
-0.3  -4^.6 


dUT&m  Majoris. 
Mag.  4.6 


Right 
Ascension. 


h     m 

9  26 

8 
64.45 
65.05 

65.54 
65.90 
66.13 


66.22 

66.18 

66.02 

65.74 
65.37 

64.92 

64.43 
63.92 

63.40 

62.90 


60 

49 
36 

9 

4 
16 

28 
37 

45 

49 
51 
52 

50 
46 


41 


62.44 
62.03 

61.68^5 
61.41  ^7 
61.22  '9 


61.12 
61. II 
61.19 

61.37 
61.63 

61.98 
62.42 
62.93 

63.53 
64.19 


10 

I 

8 

18 

26 

35 

44. 

51 
60 

66 

71 


64.90 

65.67 
66.47 

67.28 

68.08^ 


77 
80 

81 


68.85 

69.58 
70.22 


77 

73 
64 


Declina- 
tion N. 


+  70  II 


n 


65.6 

67.1 
69.1 

71.4 
73.9 

76.5 
79.2 
81.8 
84.2 

86.3 
87.9 

89.2 

90.0 
90.2 

89.9 
89.2 

87.9 
86.3 

84.2 

81.8 


15 

20 

23 

25 
26 

27 
26 

24 

21 
16 

13 
8 

2 

3 
7 

13 
16 

21 

24 

27 


29 
31 

31 


79.1 
76.2 

73.1 
70.0 

66.8  3^ 
32 

63.6 

60.5 

57-5 

54.7 
52.2 


31 

30 
28 

25 
21 


50.1 

48.3 
46.9 

46.1 
45.7 

45.9 
46.6 

47.9 


18 

14 
8 

4 

2 

7 
13 


2.953      +2.778 
S9V460    77".40 


+0.05 
-0.3 


+0.15 
+0.6 


B  Unue  MaJoilB. 
Mag.  3.3 


Risht 
Ascensioti. 


h     m 

9  27 

8 
3.72 

4.09  ^7 
^I 

4.40  \ 

4.64  "* 

i«; 

4.79   \ 

4.87 
4.87 
4.81 
4.68  ^l 
4.50 


o 
6 


18 


4.28 
4.04 

3.79 
3.54 
3.30 

3.08 
2.90 

2.75 
2.64 

2.57 

2.56 

2.59 
2.67 

2.79 

2.96 

3.18 
3.44 

3.75 
4.10 

4.49 

4.91 
5.36 
5.84 

6.33 
6.81 

7.28 
7.72 

8.12 


22 

24 
25 

25 

24 

22 

18 

15 
II 

7 
I 

3 
8 

12 

17 
22 

26 
31 

35 
39 
42 

45 
48 

49 
48 
47 

44 
40 


Declinft- 
timN. 


+  52    3 


tt 


45.6 
46.3 

47.4 
48.8 

50.5 


7 
II 

14 
17 
19 


20 
20 

19 


52.4 

54.4 

56.4 

58.3  ,^ 
60.0 '7 

14 

61.4 

62.6 

63.4 
63.8 

63.8 


63.5 
62.7 

61.7 

60.3 

58.6 

56.7 

54.5 
52.2 

49.7 
47.2 

44.6 
42.0 

39.5 
37.0 

34.7 


12 

8 

4 
o 

3 


8 
10 

14 
17 
19 

22 

23 
25 

25 

26 

26 

25 
25 
23 

22 


32.5 
30.6 

29.1 

27.8  '3 

26.9  9 


19 
15 


26.5 
26.5 
26.9 


o 
4 


1.627       +1.283 
io'.855    55".7o 


+0.02 
-0.3 


40.07 
+0.6 


Mag.  3.6 


Right 
Asoensioo. 


h     m 

9  27 


26 


8 
22.38 
22.64 

22.84^° 

I? 
22.99 

23.07 


23.10 
23.07 
22.99 
22.87 
22.71 

22.53 
22.34 

22.13 

21-93 

21.73 

21.54 
21.38 

21.24 

21.12 

21.03 

20.98 
20.97 
20.99 
21.05 
21.16 


3 
8 

12 
16 
18 

19 
21 

20 

flO 

19 

16 

14 
12 

9 
5 

I 

2 

6 

II 

14 

21.30 
21.49^9 

21.73  ^"^ 

27 

22.00    ' 

31 
34 


Dcctint. 
tifloS. 


37 


22.31 

22.65 
23.02 
23.40  ^^ 
23.78  ^^ 

^^•52  „ 
24.85  ^ 
2513 


28 


1.307 

ao".963 


.ox 
.3 


-40  5 


n 


33.9  J 

40.8  ^' 
44.2^^ 


47.4 
50.4 

530 
55.4 
57.3 


30 
26 

24 
19 


15 

58.8  „ 

59-9  , 
60.6  ^ 

60.9  ^ 

60.7     , 


60.1 

59.0 

57.6  I 

55-9 
53.9 


30 

23 


51.7 

49-3  ,5 

44-4,3 
42-1 ,, 

39.9  ,8 

36.6;: 

35.6  5 
35.1   , 


35.2  6 

35-8 ,, 
37-0 ,8 

38.8 :, 

41.0 


43-7 
46.8 

50.0 


37 

31 
3« 


-a84a 
4o".P3 


-0.04 

40.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ean  Solar 


an.  0.6 
I0.6 

20.6 

30.5 

eb.   9.5 

19.5 
ar.    1.5 

11.4 

21.4 

31.4 

>r.  10.3 
20.3 

30.3 

iy  10.3 

20.2 

30.2 

ne  9.2 

19.2 

29.1 

ly    9.1 

19.1 
29.0 
ig.  8.0 
18.0 
28.0 

pt.  6.9 
16.9 
26.9 

n.  6.9 
16.8 


an  Place 


S  Leonis. 

Mag.  5.1 


Right 
Ascension. 


h     m 

9  27 

5 
23.66 

23.92 

24.13 
24.30 

24.42 


26 

21 

12 
6 


24.48 
24.50 
24.47 
24.40 

24.31 


3 

7 

9 
12 


24.19 
24.06  ^^ 
23.93  ^^ 
23.80 
23.68 


13 
12 

10 


23.58 
2349 
2343 
23.39 
23.37 

23.38 
23.42 

23.49 
23.58 
23.70 


9 
6 

4 
2 

I 

4 
7 

9 

12 

15 


18 
21 

24 


23.85 

24.03 
24.24 

24.48 

24.75  ^ 
29 

25.04 

25.35  ^' 
25.67  ^^ 

26.01  ^^ 

26.35  ^ 

26.67 
26.98  3' 


27.26 


28 


Declina- 
tion N. 


+  11  40 


It 


341 
32.7 

31-5 
30.6 

30.0 

295 

29.3 

29.3 
29.4 

29.7 

30.0 

30.4 
30.9 
31.3 
31.7 

32.2 
32.6 

32.9 
33.2 

33.4 

33-6 

33.7 
33.6 

33.4 
33.1 

32.6 

31.9 
310 
29.9 
28.6 

27.1 

25.5 
23.8 

21.9 

20.1 

18.3 
16.6 

15.1 


14 
12 

9 
6 


2 
o 

I 

3 
3 

4 
5 
4 
4 
5 

4 

3 

3 
2 

2 

I 

I 
2 

3 

5 

7 

9 
I 

3 

5 

6 

7 

9 
8 

8 

7 
5 


1.021       +0.207 
2i*.973    36".59 


0.00 
^•3 


+0.01 
+0.6 


10  Leonis  Minoxls. 
Mag.  4.6 


Right 
Ascension. 


h     m 

9  29 


3.48 
3.78 
4.04 
4.24 
4.38 

4.46 
4.48 

4.44 
4.35 
4.23 

4.08 

3.91 
3.74 
3.57 
3.41 

3.26 

3.14 
305 
2.99 

2.96 

2.96 
300 

307 
3.18 

3.32 

3.50 

3.71 
396 
4.24 

4.56 

4.90 

5.27 

5.65 
6.05 

6.45 

6.83 
7.19 

7.52 


30 
26 

20 

14 
8 


4 

9 
12 

15 

17 

17 

17 
16 

IS 

12 

9 
6 

3 
o 

4 

7 
II 

14 
18 

21 

25 
28 

32 
34 

37 
38 
40 
40 

38 

36 
33 


Dedina 
tion  N. 


+3646 


tr 


24.4 

24.4 
24.7 

25.3 
26.1 

27.2 
28.5 
29.8 

31. I 
32.4 

33.5 

34-5 
35.2 

35.7 
36.0 

36.0 
35.8 

35-3 
34.5 
33.5 


3 
6 

8 

II 

13 

13 

13 

13 
II 

10 

7 

5 

3 
o 

2 

5 
8 

10 

II 


13 


32.4 

31. 1 
29.6  II 

27.9  "" 
26.1 


17 
18 

18 


24.3 
22.3 

20.3 

18.3 
16.2 

14.3 
12.4 

10.6 


20 
20 
20 
21 

19 

19 

18 

9.1  ^5 
7.8^3 

9 
6.9 

6.2  7 

5.9    ^ 


1.248      +0.747 

l".282      32".30 


+0.01 

-0.3 


+0.04 
+0.6 
riy.«i.  ..1 


C  Cliamseleoiitls. 
Mag.  5.2 


Right 
Ascension. 


h     m 

9  36 

28.84 
29.60 

30.13 
30.42 

30.48 


76 

53 
29 

6 

18 


30.30 
29.90 
29.30 
28.51 

27.57 


40 
60 

79 

94 

107 

26.50      . 

25.32  "' 
24.08  "^ 
22.79'^^ 

21.49'^: 
^^128 

20.21 

8.98  "3 

7.83"^ 
6.78  ^°5 

5.87 


91 

74 


5.13 
4.58 

4.23 
4.10 

4.20 


55 

35 

13 
10 

34 


57 
78 
98 


4.54 

5-11 

5.89 
6.87 

8.02  "5 
127 

19.29 

20.66  ^37 

22.07  ^^^ 

23.46  '39 

24.80  '34 

"3 

28.00  ^ 


Declina- 
tions. 


-8033 


f» 


19.0 
22.4  3"* 
26.1  37 
30.0  39 

39 

37-9 

4'-7„ 
45.4  " 
48.7  33 


54-3 
564 
58.1 

59.3 
59.9 

59-9 
59.4 
58.4 
56.9 
55.0 

52.6 
50.0 
47.1 
44.1 
41. 1 

38.1 
35.3 


21 

17 
12 

6 

o 

5 
10 

15 
19 
24 

26 
29 

30 
30 
30 

28 
24 


30.8  " 
29.3 


15 
10 


28.3 
27.9 
28.2 
29.2 
30.8 


4 

3 
10 

16 

23 

35.8  ^7 


39.0 


32 


6.097      -6.015 
25".656    34" .39 


-0.09 
-0.3 


-0.32 


o  Leonis. 

Mag.  3.8 


Right 
Ascension. 


h     m 

9  36 


8 
38.59 
38.85 

39.07 
3925 
39.37 

39.45 

39-47 
39-45 
39.39 
39.31 

39.20 
3907 


26 
22 
18 
12 
8 


2 

6 

8 

II 

13 
12 


38.95 ,, 
38.82  '3 

38.70  " 


II 

9 
7 
4 


38.59 
38.50 

38.43 
38.39 
38.37 

38.37 
3840 

38.45 

38.54 
38.65 

38.79 
38.96 

39.16 

39-39 
39.65 

39.93 
40.24 

40.57 
40.90 

41.24,, 
32 

41.56 

41.87  f^ 
42.16^9 


3 

5 

9 
II 

14 

17 
20 

23 
26 

28 

31 
33 
33 
34 


Declina- 
tion N. 


+  10  16 


ft 


40.5      „ 
39.7      , 


39.1 
38.8 

38.7 
38.8 

39.0 


39.3 

39.7 
40.1 

40.6 

41.0 

41.5 
41.9 

42.3 

42.7 
42.9 

43.2 
43.3 
43.3 
43.2 
43.0 

42.5 
41.9 

41.0 

40.0 

38.7 

37.2 
35.6 
33.8 

31.9 
30.0 

28.2 
26.4 
24.8 


3 
I 

I 

2 

3 

4 
4 
5 
4 
5 

4 

4 

4 
2 

3 

I 
o 

I 
2 

5 

6 

9 
10 

13 

15 

16 
18 

19 

19 
z8 

18 
16 


1. 016      +0.181 
36V960    46".82 


0.00 


+0,01. 
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APPARENT  PLACES  OT  STARS,  1915, 


KOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Argils. 

TT  Leonis. 

^Leonls. 

a  Leonls. 

(Rcgulus.) 
Mag.  1.3 

Mean  Solar 

Mag.  3.7 

Mag.  4.g 

Mag.  3.6 

Date. 

Richt 

DecUna- 

Risht       '    Declina- 

Right 

Declina- 

Rizht          Decliuk 

Ascciiskm. 

tiun  S. 

Asccnsion.  '     tion  N. 

Ascenssoo. 

tion  N. 

Ascnisiiin. 
h      m 

tionX. 

h      m 

0        1 

h     m      1           •       ' 

1 
h     m               •      • 

•     •   ' 

9  53 

-54    9 

9  55     '+826 

1 

t  § 

10      2 

+  17  10 

10       3        +12  22 

Jan.    0.6 

53-87  ,^ 

34-4  _ 

s              1 

44.90        66.1    ^ 

s 
43-56  ^^ 

33.9 

s 
52.36           ;  54.6 

I0.6 

54-' I  11 
54-47  ,„ 

37-9  g 

45.17  '' 

64.5      . 

43.85  '? 

32.6  "3 

52.65  "9    53.1  ^5 

20.6 

45.41    I 

63.0  '^ 

44.10^^ 

31.6 

52.89^^      51.9" 

30.6 

^        20 

54-67  „ 

45-3  jg 

49-1  t 

45.60 '9    61.8" 

44.31 

30.9    \ 

20                  10 
53.09          1  50.9 

Feb.    9.5 

54.80  'I 

45.74  ^l  i  60.9  I 

44.46    5 

30.5    "^ 

53.24     -"  -   50.2     \ 

5 

37 

9         7 

II 

2 

II   1                  5 

195 

54-85    , 

52.8 

45.83    1 60.2 

44.57     . 

30.3    ^ 

53.35    .    49-7  . 

Mar.    1.5 

54-83    ' 
54-75 

56.3  \\ 

45.88  5  -  59.8  4 

44.62    5 

30.4 

53.40    ^    49.5 

11.4 

59.6  ^^ 

45.88  I  59.6  ' 

44.63    ^ 

30.7    \ 

53.41       .  49.5 

21.4 

5+<^'  :l 

62.6  '^^ 

45.84  !  59.5  ^ 

44.59 ; 

31.2    ^ 
31.8    ^ 

53.37    g  .  49-7   . 
53.31       '50.1   * 

31.4 

5442  'I 

65.2  ^^ 

45.77  ' ;  59.7  I 

44.52  \ 

22 

23 

10        2 

10 

6 

10 

4 

Apr.  10.4 

54- ^0  ,6 
53-94  ,. 

67.5  ,. 

45.67  „    59-9    . 

44.42 

32.4    . 

53.21 

50.5    . 

20.3 

69.2  " 

45.56  ".60.3    4 

44.31 " 

33.1     1 

53.10      {51.0  \ 

303 

53.67  '' 
53-39  ^8 

70.5  '^ 

45.44  :  60.7  4 

12 

44.19  „ 

6 
33.7    g 

34-3    , 

52.98  "    51.5  ' 
52.86        .52.1  \ 

May  10.3 

71.4  ! 

45-32       ;  61.2    5 

44.06*3 

12 

20.3 

^^■''% 

71.7  ^ 

45.20  "    61.6   '♦ 

"  1              5 

43-94  „ 

34.8    ^ 

52.74  "  I  52.6  ^ 

30.2 
June   9.2 

70.9  ^^ 

45.09    -I  62.1 
45.00    ^  1  62.6    5 
44.92    ,63.1     ^ 
44.86    ^163.5    t 

43-82 

43-72  'g 

43-64 . 
43-58  ^ 

35-3   ^ 
35-7   Z 

52.53    „ 

53.1  ^ 
53.5 

19.2 

5^-33    ; 

68.2  '^ 

35-9    , 

52.45    g  1  53.9  { 
52.39        54.2  ^ 

29.1 

2  I 

36.0   ■ 

July    9. 1 

66.3  '' 

22 

44.83    \    63.9    ^ 

43-54    * 

36.0  ° 

52.35    ^    54-4  , 
2             I 

1 9. 1 

51-80 

64.1 

44.82         64.2 

43-52 

35-9   , 

52.33  . 1 54-5 . 

29.1 

51-71    I 

61.6  ^-^ 

44-83    '64.4   ! 

43-53    , 

35-7   ^ 

52-34    . 

54.5    , 

Aug.    8.0 

51.66    -^ 

56.1  '* 

44.86   ^ 

64-5 

43-56  ^ 
43.62 

35-3   ? 
34-7   . 

52.37   \ 

I 

54-4  , 

18.0 

51.67    \ 

44-93    ' 

64.4 

52.42    5 

54-1  I 

28.0 

51.74,; 

53-4  Z 

45.02  ^l 

64.2      ^ 

3 

43-71  ^9 

34-0  ; 

52.51  ^\ 

53-7  J 

Sept.  7.0 

51.86 

5""  ,, 

45-14  ,. 

63-9    , 

43-83    , 

33- J 

52.62 

53-1  . 
5^-3 , 
5»-2  „ 

i6.g 
26.9 

5-05 

52.30    J" 

48-^^    0 
46.3  '° 

45-29  ,^ 
45.48    9 

63-3    I 
62.5    * 

43.98  s 

44.16 '« 

32-0 

30.8 ;» 

52.77  ;| 
52.95 , 

Oct.     6.9 

52.60-^^ 

52.96  ^ 
40 

44.6 ;; 

45.69  \\ 

6'-5  ;° 

44-37  ,, 

29.3  J 

53- '6!! 

50-0  » 

16.8 

43.5  - 

45.93  ^^ 

60.3 ;; 

44-62 

27 

53.40  '* 

48.6  '* 

ir 

26.8 

53.36 

42.9 

4'^-^'    ,n 

58.8 

44.89   „ 

24-'  " 

53-67  , 

46-9  „ 

Nov.   5.8 

53.80  ^^ 

42.9 , 

43.5  „ 

46.51   -^ 

57-'    8 
55-3  ,„ 

45.20  I 

53.96  '' 

45-2  I 

15-8 

54.27   ^1 

46.83  -^ 

45.52   ^^ 

22.1  '«> 

54.28  3» 

43.3  ■' 

25-7 

54.74  ^: 

^^•^    0 

47.16  ^■' 

53-4   ' 

45.86  34 

20.2  *' 

54.62  34 

4«-4 

Dec.    5.7 

55.21  ^' 

4^-7 :: 

47-49  ^^ 
33 

5'-4   ! 

20 

46.21  35 

35 

^«-3  x1 

54-96  3^ 

20 

15.7 

55.66 

^^•'    ,n 

47-82 

^^•4    ,n 

46.56 

16.5 

55.30    ^^ 

S^  ■! 

25.7 

56.08  ^\ 
56.44  ^' 

52.0     9 

48.14^' 

^7-5    ^ 

46.89  33 

^4-8 : 

55.62  3^ 

3S'(^ 

55.3  *^-^ 

48.44  ''° 

45.8  ^7 

47.20  ^ 

13.4^^ 

55-92  3° 

340'' 

Seed.  Tan  ^ 

1.708       -1.385 

1. 01 1       40.140 

1.047       +0.309 

1.024      +o.a2o 

Mean  Place 

52V556    46".90 

4.?".37.>    69".09 

4i'.95i    39".5' 

5o».825    S9".o5 

D^t^a,  Dun 

-0.02         -0.08 

0.00           40.0I 

0.00        +0.02 

0.00          -fO.OI 

"Djf,  6,  D«  S 

-0..^ 

■^0.5 

-0.3 

+O.S 

-<^% 

+0.5 

-^-^ 

■*o.5 

lUph  lA 
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Jan.     0.6 

I0.6 
20. 6 

306 
Feb.    9.5 

195 
Mar.    1.5 

21.4 
31.4 

Apr.  10.4 
20.3 

303 
May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 


.  7.0 

16.9 

26.9 

6.9 

16.9 

26.8 

5.8 

15-8 

257 

5.7 

15.7 
25-7 
35-6 


Nov, 


A.  Hydne. 

Mag.  3.8 


Right 
Ascension. 


Sec  S,  Tan  S 


h 
10 

8 
27.94 

28.22 

28.45 
28.64 

28.79 

28.88 
28.92 
28.93 
28.89 
28.82 

28.73 
28.62 
28.50 
28.37 
28.25 

28.14 
28.04 

27.95 
27.88 

27.82 

27.79 
27.78 
27.80 
27.84 
27.92 


6 


28 

23 

19 

15 

9 

4 

I 

4 
7 
9 

I 
2 

3 

2 


9 

7 
6 

3 

I 
2 

4 

8 

zo 

28.02 

28.16  '^ 

28.33  '^ 

28.53 
28.76 


20 


23 
27 


29.03 

29.33 
29.65 

29.98 
30.31 

30.64 
30.96 

31.25 


30 
32 
33 
33 
33 

32 
29 


Declina- 
ticmS. 


-"55 


rr 


58.2 
60.7 
63.1 

65.4 
67.6 

69.5 
71.2 

72.6 
73.8 
74.7 

75.3 
75.7 
75.8 
75.8 
75.5 

75.0 

74-3 
73.5 
72.5 
71.5 

70.3 
69.1 

68.0 

66.9 

65.9 

65.1 

64.5 
64.2 

64.3 
64.7 

65.5 
66.6 

68.1 

69.9 

72.0 


25 
24 

23 
22 

19 

17 

14 
12 

9 
6 

4 

I 

o 

3 
5 

7 
8 

10 

10 

12 

12 
II 
II 
10 
8 

6 

3 

I 

4 
8 

II 

15 
18 

21 
23 


76.8  ^5 
79-3  ^^ 


1.022      -0.211 

26".654    6o".44 


0.00 
^•3 


-O.OI 

+0.5 


^  Veloram. 
Mag.  4.1 


Right 
Ascension. 


h     m 
10    II 


s 
1. 01 

1.32 
1.58 
1.79 
1.94 

2.03 
2.06 
2.03 
1.97 

1.86 

1.71 

1.55 

1.37 
1. 18 

0.99 

0.80 
0.62 
0.46 
0.31 
0.19 

0.09 
0.03 
0.00 

O.OI 

0.06 


31 
26 

21 

IS 
9 

3 

3 
6 

I 


6 
8 

9 
9 
9 

8 
6 

5 

2 

o 

6 

3 

I 

5 
10 


14 
19 
24 
28 


0.16 
0.30 
0.49 

0.73 
1. 01 

33 

'•^'^,«: 
1 .69  ^^ 

2.07  3* 

2.47  ^° 

2.87  ^° 
39 

3.26 
3.63  II 
3-97  ^^ 


Declina- 
tions. 


-41  41 


ft 


5^-7  ,, 
54.9  ^' 

58.3  ^^ 
61.8  35 

65.2  34 
33 
68.5 
71.73^ 

74.6  ^9 

77-3  ^^ 
79.6  ^3 
19 
81.5 
83.1 
84.2 
84.9 

85.1 


16 
II 

7 


85.0 
84.4 

83.4 
82.1 

80.4 


10 

13 

17 
20 


21 
23 


78.4 

76.3 

74.0 
71.6^4 

69.2  ^^ 
22 

67.0 

65.0  ^° 

63.3 ;; 

62.0  '3 

61. 1  9 


60.7 
60.9 
61.7 
63.0 
64.9 

67.3 
70.0 

73.1 


2 

8 

13 
19 
24 

27 
31 


1-339      -0.891 
9V86o    61  ".69 


-O.OI         -0.05 
-0.4  +0.5 

f£ph  15I 


32  UrsBB  Majoris. 

Mag.  5.7 


Right 
Ascension. 


h     m 
10   II 

s 

56.34 
56.91  57 

5740  ^l 
57.80  4° 
58.10  3° 
19 
58.29 

58.37 

58.34 
58.21 

57.99 

57.70 

57.36 
56.98 

56.58 
56.18 

55.79 
55.43 
55.11 
54.83 
54.61 

54.44 
54.35 
5432 
54.36 
54.47 

54.65 

54.91 

55.24 

55.64 
56.10 

56.63 
57.21 
57.84 
58.50 

59.17 

59.84 
60.49 


8 

3 

13 
22 

29 

34 

38 
40 

40 
39 

36 

32 
28 

22 

17 

9 

3 

4 
II 

18 

26 

33 
40 

46 

S3 

S8 
63 
66 

67 
67 

65 


Declina- 
tion N. 


+  6531 


tt 


43.1 
44.0 

45.3 
47.1 

49.3 

51.7 
54.3 
56.9 

59-4 
61.7 


9 

13 
18 

22 

24 

26 
26 

25 

23 
21 


17 


63.8 

65.5 

66.8  '3 

67.7  ^ 

68.1    ^ 

2 

67.9  , 

67.3 
66.2 

^4-7  ,^ 

62.8  '9 

23 
60.5 


II 

IS 


57.9 
55.1 


26 
28 

31 


52.0 
48.8  32 


61.08  59 


45.6 
42.3 
39.1 
35-9 
33.0 

30.3 

27.9 
25.8 

24.2 

23.1 

22.6 
22.5 
23.0 


32 

33 
32 
32 
29 
27 

24 
21 

16 

II 

5 


2.414      -1-2. 197 
52-.653     58"-59 


+0.03 
-0.4 


+0.13 


C  Leonis. 
Mag.  3.6 


Right 
Ascension. 


h     m 
10    II 

59.63  ,^ 

59.93  ^. 
60.20     ' 

60.43  '^ 

60.60  '7 

II 

60.71 

60.78 

60.79 

60.76 

60.70 


60.60 
60.49 
60.36 
60.22 
60.09 

59.97 
59.86 

59.77 
5970 

59.65 

59.62 
59.61 
59.64 
59.69 

59-77 


10 

II 

13 

14 

13 
12 

II 

9 

7 
S 
3 


3 

5 
8 

II 


IS 
18 

21 


59.88 

60.03 

60.21 

60.42 

60.66  ^t 
28 

60.94 
61.26  3^ 

61.59  ^^ 
61.9435 

62.30  3 

36 

62.66 
63.00  3"* 

63.33  ^^ 


Declina- 
tion N. 


+  2350 


// 


21.0 
20.0 

19.3 
19.0 

19.0 

19.2 
19.7 
20.4 
21.2 
22.1 

24.0 
24.8 

25-5 
26.1 

26.5 
26.8 

26.9 

26.8 
26.6 

26.2 

25.6 
24.8 

23.8 

22.7 
21.4 

19.9 
18.3 

16.5 

14.6 

12.6 

10.6 

8.5 
6.5 

4.7 
30 

1-5 
0.3 


1.093 
S7"-9S4 


+0.442 
28".88 


+0,01 
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HamSobr 
Dftte. 


BUI.  0.7 
10.6 
20.6 
30.6 

eb.    9.5 


195 

1.5 

II.5 

21.4 

31.4 


pr 


Y0.4 
20.4 

30.3 
ay  10.3 

20.3 

30.2 

ine    9.2 

19.2 

29.2 

ily     9.1 

19.1 

29.1 

ug.    8.1 

18.0 
28.0 

jpt.  7.0 
16.9 
26.9 

ct.  6.9 
16.9 

26.8 
ov.    5-8 

15.8 
25.8 

X.     5.7 

15.7 
25.7 
35.6 


/(Hydne. 

Mag.  4.1 


Right 
Ascension. 


h     m 
10   21 


8 
59.92 
60.20 
60.45 
60.66 
60.82 

60.93 
60.99 
61.00 
60.98 
60.92 

60.84 
60.74 
60.62 
60.50 
60.38 

60.26 
60.15 
60.05 

59.97 
59.90 

59.85 
59.83 
59.83 
59.85 
59.91 

60.00 
60.12 
60.28 
60.47 
60.70 


28 

25 
21 

16 

II 


2 

6 
8 

10 
12 
12 
12 
12 

II 

10 

8 

7 

5 

2 
o 

2 
6 

9 

12 
16 

19 

23 
26 


29 


60.96 
61.25 

61.57^' 
61.90^^ 

62.25  ^^ 

34 

62.59 
62.91  ^ 
63.22  ^* 


Declina- 
tion S. 


—  16  24 


»/ 


3-8 
6.4 


36 
9.1*7 

ii.e^s 
14.0*'* 

22 
16.2 
18.2 
19.9 
21.3 
22.5 

23.4 
24.0 

24.3 
24.4 
24.2 

23.8 
23.2 
22.4 
21.4 
20.3 

9.0 

7-7 
6.4 

5.1 
3.9 

2.9 
2.1 

1.6 

1.4 
1.5 


31  Leonis  Minorls. 
Mag.  4.4 


Right 
Ascension. 


20 

17 
14 

12 

9 

6 

3 
I 

2 
4 

6 

8 

10 

II 

13 

13 

13 

13 
12 

10 

8 

5 
2 

I 

6 


2.1 
3.0 
4.4 


9 
14 

6.1   ^7 

8.2" 

23 

20.5 

22.9  II 
25.5 


1.042 
58'.735 


-0.294 
7".o3 


0.00 
-0.4 


-0.02 
+0.4 


h     m 
10   22 

8 
60.33 
60.68  35 
60.98  3° 
61.24 
61.44 


26 
20 


14 


61.58 

61.66 

61.69 

61.66      3 

61.59      ^ 
II 

61.48 

61.34 
61.19 

61.03 

60.86   '7 

60.71 
60.57 
60.44 
60.34 
60.25 


14 
16 


14 

13 
10 

9 

5 


60.20 

60.18  ^ 

60. 1 9  ' 
60.22  3 
60.29 


60.40 

60.55 
60.73 

60.96 

61.22 


7 
II 

15 
18 

23 
26 

30 
61.52 
61.86  3^ 
62.22  3 
62.61  '^9 

63.00  3^ 

40 

63.40 
63.79  ^^ 


64.15 


36 


Declina* 
tion  N. 


+  37    8 


ft 


23.5 
23.0 

22.9 

23.2 

23.9 

25.0 
26.2 
27.6 
29.2 

30.7 

32.2 

33.5 

34.7 
35.6 

36.3 

36.7 
36.8 

36.6 
36.1 

35-4 

34.4 

33.1 
31.6 

29.9 

28.0 

25.9 

23.7 
21.4 

19.0 

16.6 

14.2 

II. 8 

9.6 

7.6 

5.8 

4.3 
3.2 

2.5 


5 

I 

3 

7 
II 

12 

14 
16 

15 

13 
12 

9 

7 
4 

I 
2 

5 

/ 
10 

13 

15 

17 

19 
21 

22 

23 
24 
24 
24 

24 
22 

20 

18 

15 
II 

7 


1.254       +0.757 
58-.420    35".  19 


+0.01         +0.05 
-0.4  +0.4 

fEph  T5I 


or  Antllee. 
Mag.  4.4 


Right 
Ascension. 


h  m 
10  23 


8 
6.73 
7.03 
7.29 
7.50 
7.66 

7-77 
7.83 
7.84 
7.80 

7.73 

7.63 

7.51 

7.37 

7.23 
7.08 

6.93 
6.79 

6.67 

6.56 

6.46 

6.39 

6.34 
6.32 

6.34 
6.38 

6.47 

6.59 
6.76 

6.96 

7.21 


30 
26 

21 

16 

II 


4 

7 
o 


5 

2 

2 

4 
9 

12 

17 
20 

25 
28 


7.49  ,^ 
7.80  5' 

8.50  36 

'-''  36 
9.23  ,^ 

9.58  ^^ 
9.90  3^ 


Declina- 
tion S. 


-3037 


tt 


5^-7  ,0 
61.73° 

64.8  3' 

67.9  3^ 

^i 
71.0^ 

29 

73-9  ,, 
76.6  ^7 

79.0  ^^ 
81.2 

83.1 


22 


84.6 
85.8 
86.7 
87.2 

87.3 

87.1 
86.5 

85.7 

84.5 
83.0 

81.4 
79.6 
77-7 
75.8 
73.9 

72.1 
70.6 

69.3 
68.4 

67.9 

67.9 
68.4 

69.4 
70.8 

72.7 

75.0 

777 
80.5 


19 

IS 


12 

9 

5 

I 


6 
8 

2 

5 
6 

8 

9 

9 

9 
8 

5 

3 

9 

5 
o 


5 
10 

14 
19 
23 

27 
28 


36  Unue  Majoris. 
Mag.  4.8 


Right 
Ascension. 


I 


1. 162        -0.592 
iS'.630    65".93 


h     m 
10   25 

s 
4.56 
5.02 

5-43 

5.77 
6.03 


46 
41 

34 
26 

18 


6.21 

6.31 
6.32 
6.26 
6.13 

5.95 
5.72 
5.46 

5.19 
4.92 


10 

I 
6 

13 
18 

^S 
26 

27 
27 
27 
4-65 
"^•40  J 
4.17'^ 

3.82  '^ 
12 

3.70 

3.63 
3.60 

3.63 
3.70 


7 
3 
3 
7 
13 

3-83  ,8 

4.01 
4.53  \l 

4.88  55 

39 

527 

5.71 
6.19 

6.70 
7.23 

7.76 
8.27 

8.75 


44 
48 

53 
53 

51 
48 


Declina- 
tion N. 


+  5624 


If 


4 
8 


45.1 
45.5 
46.3 
47.6  '5 

49.3  '' 
20 

51.3 

53-5  „ 
55.8  ^3 
58.1^3 

60.3 


22 


22 

20 


62.3 
64.1 

65.5 
66.6 

67.2 


18 

14 
II 

6 


67.3 
67.1 

66.4 

65.3  ^^ 
63.8  'I 


7 
II 


62.0 
59.8 
57.4 
54.7 
51.9 


18 

22 
24 

27 
28 

30 


30 


48.9 

45.9  ^^ 
42.8  5' 

39.8  II 

36.9  '^ 


34-1 
31.5 

29.3 
27.4 

25.9 

24.9 
24.4 

24.4 


28 

26 
22 

19 

IS 
10 

5 

o 


1.808      +1.506 
II-.852    6o".55 


-0.01 
-0.4 


■v-o. 


:\ 
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Mean  Solar 
Date. 


Jan.  0.7 
10.6 
20.6 

30.6 

Feb.    9.6 

Mar.    1.5 

21.4 
31.4 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

303 
June   9.2 

19.2 

29.2 

July    9.1 

1 9. 1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.   5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


9  H.  Dnconis. 

Mag.  5.0 


Rieht  Declina- 

Asccnsion.  |     tioa  N. 


h     m 
10   27 

s 
60.17 

61.10 

61.92 

62.60 

63.11 


Sec  d,Tand 
Mean  Place 


D^^  a,  Dm  a 


6344 

63.58 

63.54 

63.33 
62.96 


93 
82 

68 


+  76    8 


tt 


I  ;; 


62.46 
61.85 
61.16 
60.42 
59.66 


14 

4 
21 

37 
50 


61 
69 
74 
76 
76 
58.90 

57.51     ^ 

56.91 
56.40 


"^7-4  ,^ 
50.0 

52.1 " 

54-5  \\ 

27 

57-2  ,„ 

60.1  "9 
63.0  ^9 
65.8 
68.4 

70.7 

72.7 

I74.I 

175.1 

i  75.5 


p  Leonls. 

Mag.  3.8 


Kixht 
Ascension. 


28 
26 

23 

20 

14 
10 

4 

I 


60 

51 
41 

30 
18 

6 

m 
I 

20 

32 
46 

58 
69 

81 

90 
98 

61.50^^ 

62.57    '""I 
^'     108 

64.69  '^ 
65.68  ^ 


7 
12 


55.99 
55.69 
55.51 
55.45 
55.52 

55.72 
56.04 

56.50 
57.08 

57.77 

58.58 
59.48 
60.46 


75.4 

74.7 

73.5 
71.8  ^7 

69.7  " 

25 

67.2 

64.3  '^ 
61.2  3^ 

57.8  3^ 

35 


54.3 

50.7 
47.1 

43.5 
40.1 

36.9 

34.0 

31.5 

29.3 
27.7 
26.6 

26.1 
26.2 
26.9 


36 

36 
36 
34 
32 
29 

25 
22 

16 

II 

S 


4.177       +4.055 
54-.385    64".96 


+0.04 
-0.4 


+0.25 
+0.4 


h     m 
10   28 

s 
21.62 

21.92  3° 

22.18^^ 

22 

22.40    \ 

22.57  '' 
12 

22.69 

22.77 

22.81 

22.80 

22.75 
22.68 

22.59 

22.48 

22.37 

22.26 

22.15 
22.05 

21.96 

21.89 

21.83 

21.80 

21.78 
21.79 
21.82 

21.88 

21.97 
22.09 
22.24 

22.43 
22.65 

22.90 
23.19 


8 

4 

I 

5 
7 

9 
II 

II 

II 

II 

10 

9 

7 
6 

3 

2 
I 

3 
6 


12 

15 

19 
22 

25 

29 
31 


23.50 

23.82  3^ 

24.16  3^ 
34 

24.50 

24.83  33 

25.15 


Declina- 
tion N. 


+   944 


It 


32 


35.1 

33-4 

31.9 

30.7 
29.7 

29.1 
28.7 
28.5 
28.6 
28.8 

29.2 
29.7 
30.2 

30.7 
31.3 

31.8 

32.3 
32.8 

33.2 
33.5 

33.7 
33.9 
33-9 
33.7 
33.4 

32.9 
32.2 

31.3 
30.1 
28.7 

27.2 

25.4 

23.5 
21.4 

19.4 

17.4 

15.4 
13.6 


17 

15 
12 


10 


4 

2 

I 
2 


5 

5 

5 
6 

5 

5 
5 

4 

3 

2 

2 
o 

2 

3 
5 

7 

9 
12 

14 
15 

18 

19 
21 

20 

20 

20 
18 


SSSeztantU. 

Mag.  6.4 


Right 


1.015       +0.172 
2o".236    39".87 


h     m 
10  37 

596  ,^ 

6.51  '^ 

6.91  '* 

13 


8 

4 
o 

4 
6 

9 
10 

10 

zi 

10 


9 
8 

6 

5 


0.00 
-0.4 


+0.01 
+0.^ 


7.04 
7.12 
7.16 
7.16 
7.12 

7.06 
6.97 
6.87 
6.77 
6.66 

6.56 
6.46  ^"^ 

6.37 
6.29 

6.23 

6.18 

6.16  " 

6.15    ' 

6.17  ^ 

6.22  5 

8 
6.30 

6.41  " 

6.55  '^ 
6.72   '7 

6-93  ,5 

7.46 

7.76  3<^ 
8.08  3* 

8.42  34 
33 

8.75 
9.08  33 

9-39  ^' 


Declaiui- 
tioaS. 


-     I  17 


»/ 


40.9 
43.0 
45.0 
46.8 

48.4 

49.8 
50.9 

5».7 
52.3 
52.7 

52.8 
52.8 

52.7 

52.4 
52.0 

51.5 

50.9 

50.3 

49.7 
49.0 

48.3 

47.7 

47.1 
46.6 

46.3 

46.2 
46.2 

46.5 

47.1 
48.0 

49.1 
50.6 

52.3 
54.2 

56.3 

58.5 
60.7 

62.9 


21 
20 
18 
16 

14 

II 
8 
6 

4 
I 

o 

I 

3 

4 
5 

6 
6 
6 

7 
7 

6 
6 

5 

3 

I 


3 
6 

9 
II 

15 

17 

*9 
ai 

22 

23 
23 


z.ooo      -0.023 
4'.733    39".o7 


41  Lconlg  Mtnorti. 
Mag.  5.0 


Rixht 
Asocosioo. 


m 


h 
lO  38 


s 

49.37 
49.69 

49.98 
50.22 

50.42 

50.56 
50.66 
50.70 
50.69 
50.65 

50.58 
50.48 

50.37 
50.24 

50.12 

50.00 
49.88 
49.78 
49.69 
49.62 

49-57 
49.54 
49.54 
49.56 
49.61 

49.69 
49.81 

49.96 

50.14 
50.37 

50.63 
50.92 

51.24 
51.58 

51.94 


32 
29 

24 
30 

14 
10 

4 

I 

4 
7 

10 
II 

13 
12 

12 

12 
10 

9 

7 
5 

3 

o 

3 

5 
8 

X3 

IS 
18 

23 

36 

39 
32 
34 
36 
36 


52.30 

52.65  ^5 
52.9934 


1.093       +0.45S 
47'-843    61  ".50 


0.00 
K>.4 


0.00 
40.4 


0.00 
-0.4 


+0.03 
+0.3 


APPARENT  PLACES  OE  STARS,  1915. 
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FOR  THE  UPPER  TRANSIT.  AT  WASHINGTON. 


ICcui  Solar 
Date. 


Jan. 


Feb. 


0.7 
10.6 
20.6 

9.6 


19.5 
Mar.    1.5 

11.5 
21.4 

314 

Apr.  10.4 
20.4 

30.3 
May  10.3 

20.3 

30.3 
June   9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 


.  7.0 
17.0 
26.9 

6.9 
16.9 


Oct. 


t 


26.8 

Nov.   5.8 

15.8 
25.8 

5.7 

157 
25-7 
35-7 


^  Argtis. 
Mag.  3.0 


Ritrht 
Ascension. 


h      m 
10   39 


56.18 
56.66 
57.08 

57-41 
57.65 

57.80 
57.86 

57.84 

57-74 
57.58 


48 

33 
24 
15 


10 
16 

23 


28 


57.35 
57.07 

56.75  ^ 
56.40  ^^ 
56.03  ^7 


55.64 
55.26 

54.89 

54.54 
54.22 


39 

38 
37 
35 
32 

29 


53.93  ^, 

53.70  y^ 

53-53 
53.42 
53.38 


17 
II 

4 
5 


13 
22 


53.43 
5356 
53.78 

54.09  r 
54.48 


Sec  S,  Tan  S 


54.94 
55.46 
56.03 
56.63 

57.24 

57.84 
58.42 

58.94 


39 
46 

52 

57 
60 

61 

60 

58 
52 


I    Declina- 
tion S. 


-6356 

43.5  ^^ 

46.6  ^' 

50.0  •^^ 

53.7  5 

57-5  :„ 

39 
61.4 

653  ^' 
69.0  ^7 

72.5  35 

75-8  \i 

78.7 
81.2  ^S 

84.9    ^ 

86.0  " 

6 

86.6 

86.6  ° 

86.2  ^ 

85.3  ^ 

82.0 
79.8 " 

77-3  „ 
74-6  'i 

29 
68.8 

66.1  '7 

63.5  "• 

61.2  '3 

r«  >  18 

59.4  ^3 


25 


58.1 

57.3 
57.2 

57.7 
58.8 

60.6 
62.9 


8 

I 

5 
II 

18 

23 


65.8  ^9 


2.277       -2.046 
55'.223    57".98 


-0.02 
-0.4 


-0.13 

+O.J 


42  Leonis  Minoris. 

Mag.  5.4 


Rijfbt 
Ascension. 


h      m 
10   41 


0.18 


34 


0.52 
0.83  3' 
.09 


.30 

.45 
.55 
.59 
.59 

.54 

.46 

.36 

.23 
.09 

0.95 

0.81 
0.68 

0.57 
0.47 
0.39 

0.33 
0.29 

0.28 

0.30 

0.35 

0.43 

0.54 
0.70 

0.89 

1. 12 


26 
21 

15 


10 

4 
o 

5 
8 

o 

3 
4 
4 
4 

3 
I 

o 

8 

6 

4 

I 

2 

5 
8 


II 
16 

19 
23 
27 

1.693° 
2.03  ^^ 
2.39  3 

2.76  ^l 

'     38 


3.14 

3-51 
3-87 


37 
36 


Declina- 
tion N. 


+  31    7 


// 


37.8 

36.9 

36.4 

36.3 
36.6 

37-2 
38.1 
39.2 

40.5 
41.8 

43-1 

44-4 
45-6 
46.6 

47-4 

47.9 

48.3 
48.4 

48.2 
47.8 

47-1 
46.2 

45.0 

43.6 
42.1 


9 

5 
I 

3 
6 

9 

I 

3 
3 


3 

2 

o 
8 

5 

4 

I 

2 

4 
7 

9 
12 

14 

IS 
18 


19 
21 

22 


40.3 
38.4 
36.3 

31-8 '3 
24 

29.4 
27.0 
24.7 
22.5 
20.5 


18.8 

17-3 
16.2 


24 

23 
22 

20 
17 


15 
II 


1. 168      +0.604 
8*.529    49". 16 


+0.01         +0.04 
-0.4  +0.3 

[Kph  15] 


V  Argtls. 
Var.  1.6-6.6 


Rijfbt 
Ascension. 


h     m 
10  41 

s 
46.52 

46.95  ^^ 
47.33  \^ 

47-63 :, 
47.86  ^3 

IS 

48.01 

48.08 
48.08 

48.00 

4787 


13 
18 


47.69 
47.46 
47-20 
46.91 

46.61 


23 
26 

29 
30 
31 


31 


46.30 

45-99  ,^ 

45-69  Z 
45-40  ^9 

45-14 


26 
23 


44.91 

44-73 
44-59 
44-51 
44.49 

44.54 
44.66 

44.85 
45-12 

45-47 


18 

14 
8 


12 

19 

27 

35 
40 


46 

50 

53 


45.87 

46.33 
46.83 

^^•^^  54 
47.90  5^ 

54 
48.44 
48.95 
49-42 


51 
47 


Declina- 
tion S. 


-5914 


// 


l.I 


31 


4-2 
7.6  3^ 


II-3 
15.0 


37 
37 

38 
18.8    „ 

22.6  ^\ 
26.2  3^ 

29.6  3^ 

32.7  " 
35.5 

37-9 

39-9 
41.4 

42.4 

42.9 
42.9 
42.4 
41.4 
40.0 


31 
28 

24 
20 

15 
10 

5 

o 

5 
10 

14 
18 


22 

25 


38.2 
36.0 

30.8  »7 

28.1  ^7 
28 


25.3 
22.6  ^7 

24 

21 


20.2 

I8.I 

16.4 


15-2 

145 

14-5 

15-1 
16.3 

18.1 
20.5 

23.4 


17 
12 

7 
o 

6 

12 

18 

24 
29 


1.955       -1.680 
45V592     I4".78 


-o.oi 
-0.4 


-0.11 


><Aisfis. 

Mag.  2.8 


Right 
Ascension. 


h     m 

10  43 


s 

7-53 
7.90 

8.23 

8.49 
8.69 

8.83 
8.91 

8.93 
8.89 

8.81 

8.68 
8.52 

8.34 
8.13 
7.92 

7.70 

7.49 
7.28 

7.09 

6.91 

6.76 
6.64 

6.55 
6.51 
6.51 

6.57 
6.68 

6.84 

7.07 

7.35 


37 

33 
26 

20 
14 

8 


4 
8 

13 

16 
18 
21 
21 
22 

21 
21 

19 
18 

15 

12 

9 
4 
o 

6 

II 
16 

23 
28 

33 


37 


7.68 

8.05 

8.46  4' 
8.90^4 

9-35  ^^ 

44 

^•^^  43 

10.22  ^^ 
10.62  ^ 


Declina- 
tions. 


-4858 


// 


4.3 

7-4 
10.7 

14.2 

17.8 


31 

33 
35 
36 
36 


21.4 
24.9  3^ 
28.2  33 

34-0  ^7 


36.5 

38.5 
40.1 

41.4 

42.1 

42-4 
42.2 

41.6 

40.6 

39.2 


25 

20 
16 

13 
7 
3 

a 

6 

10 

14 
18 


21 
23 


37-4 
35.3 

330  ^^ 
30.6  ^4 
28.1  ^5 
25 
25.6 

23.2 
21. 1 
19.4 
18.0 


24 
21 

17 

14 

8 


17.2 
16.8 
17.I 
17.9 
19.4 

21.4 
23-8 
26.7 


4 

3 
8 

15 
20 

24 
29 


1.524      -1. 149 
6*.6ii    i5".9i 


\ 
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APPARENT  PLACES  OP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Soliir 
Dale. 


Jan.  0.7 
10.7 
20.6 

30.6 

Feb.    9.6 

195 
Mar.    1.5 

21.5 
31 -4 

Apr.  10.4 
20.4 

304 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

1 9. 1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 
Nov.   5.8 

15-8 
25.8 

Dec.    5.8 

15.7 
25-7 
35-7 


Sec  «5,  Tan  (5 
Mean  Place 


d  Leonis. 

Mag.  5.0 


RiKht 
Ascxiision. 


h   m 
10  56 


1.45 
1.76 

2.04 

2.28 

2.48 

2.63 

2.73 

2.79 
2.81 

2.79 

2.74 
2.67 
2.58 
2.49 

2.39 

2.28 
2.18 
2.09 
2.01 
1.94 

1.89 
1.85 
1.83 
1.84 
1.87 

1-93 
2.02 

2.14 

2.30 

2.49 


31 

24 
20 

15 
10 

6 

2 
2 

5 

7 
9 

9 

10 

II 

10 

9 
8 

*» 

5 

4 

2 

I 

3 
6 

9 
12 

16 

19 
24 


26 


2.73 
2.99 
3-28  ^9 

3.60  3^ 
3-94  ^"^ 

34 
4.28 

4.61  3^ 

4.93  '' 


Declina- 
tion N. 


+   44 


00c 

5.8 '3 

10 

4.8 
4.0 

3.5 
3.2 

31 


3.2 

3.5 
3.8 

4-3 
4.8 

5.3 

5.9 

6.5 
7.0 

7.5 

8.0 

8.3 
8.6 

8.8 

8.8 

8.6 
8.2 
7.6 
6.7 
5.6 

4.2 

2.5 
0.7 

8.7 
6.6 

4-4 

0.2 


3 

I 

I 

3 
3 

5 
5 
5 

6 
6 

5 
5 
5 

3 

3 

2 

o 

2 

4 
6 

9 
II 

14 

17 
18 

20 

21 

22 

21 
21 


1.003        *-o.o7i 
io".282     26". 68 


0.00 
-0.4 


0.00 
+03 


/3  TSitut  MaJozlB. 
Mag.  2.4 


Right 
Ascension. 


h     m 
10   56 

s 

45-74  ^^ 
46.23  ]l 
46.68  ^5 
47.06  ^* 
47-37 


47.60 

47.75 
47.82 

47.81 
47-73 


31 

23 


15 

m 
/ 

I 

8 

15 


"9 


4758 

47.39  ^, 
47.16^^ 

46.90  ^, 

46.63  '7 

27 

46.36 

46.09  II 

45.84 
45.61  [i 

45-41 


45.25 
45.12 

45.04 
45.00 

45.02 


20 
16 

13 
8 

4 
2 
6 


12 
18 

23 


45.08 
45.20 
45.38 
45.61 
45.91  3^ 

46.26 
46.67  ^' 
47.12  ^^ 
47.61  ^9 

48.13;; 

48.66 
49.18  5^ 
49.69  5' 


Declina- 
tion N. 


+  5649 


// 


60.1 
60.1 
60.7 
61.7 
63.2 

65.1 

67.3 
69.6 

72.1 
74.5 

76.7 
78.8 

80.5 

81.9 

82.8 

83.3 

83.4 
83.0 

82.2 

81.0 

79-4 
77.4 
75.1 
72.5 
69.7 

66.7 

63.5 
60.3 

57.1 
53-9 

50.8 

47.9 
45-3 
43.0 
41.2 

39.8 

38.9 
38.6 


o 

6 

10 

"5 
19 

22 

23 
25 
24 
22 

21 

17 

14 

9 

5 

I 

4 

8 

la 

16 

20 

23 
26 

28 
30 

32 
32 

32 
32 

31 

29 
26 

23 
18 

14 

9 
3 


1.828       +1.530 
43^3I5     77".i?» 


+0.01 
-0.4 


+0.10 
+0.3 


ix  Jfnm  Majozii. 
Mag.  2.0 


;r  Leonis. 

Mag.  4.7 


Risht 
Airmtinn. 


h     m 
10   58 


s 

32.46 

33-02 

33.96^ 

35 

26 


56 

50 


34.31 


34.57 

34.74  : 
34.81  ' 

34.69  - 

3427  J^ 

33.98  '^ 
3367  ^^ 

33.33  ^ 

34 

32.99  „ 
32.66  33 

32.34  ^^ 
32.05  II 
31.80*5 

21 


31.59 
31.42 
31.30 
31.24 
31.24 


17 

12 

6 

o 
6 


3^.30 

31.43  ^^ 
31.62  'I 

31.88*^ 

32.21  33 
40 

32.61  • 
33.06  ^5 

33.57  l^ 
34.13  fg 
34.71  I 

35.31  ^ 

^^'^'  .8 
36.49  5*> 


Declina- 
tion N. 


+  62  II 


77.9  , 
78.0    I 

78.8  * 
80.0" 
81.7  '7 

21 

83.8 
86.2  't 

26 


88.8 
91.4 


26 

25 


^3-9  ,^ 

I00.2 
101.6^^ 

102.6  '^ 

4 

103.0 
103.0   ° 
102.6    * 

loi-e'"* 
100.2  ^j 

x8 
96.2" 

90.9 

87.83' 
32 

84.6 

81.333 


77.9 

74-5 
71.2 


34 
34 
33 


3^ 
68.1 

62.5  '^ 
60.3" 
58.5 


57.2 

56.4 
56.3 


18 
13 

8 
I 


2.145       +1.897 
2q'.677    96".5o 


+0.01 
-0.4 


-fo.xa 
+0.3 


RiKht 


h 
II 


m 
O 


39*20 
39.51  II 

39.80  ^9 

40.04  ^^ 

20 

40.24  ^^ 


40.40 

40.51 
40.57 
40.59 
40.58 

40.53 
40.46 

40.37 
40.28 

40.17 

40.07 

39.97 
39.88 

39.79 
39-72 

39.66 
39.62 
39.60 
39.60 

39.63 


II 
6 


9 
9 

XI 

10 

xo 

9 

9 

7 
6 

4 

2 

o 

3 

5 


9 
12 


39.68 

39-77 
39.89 

40.04   ^ 
40.23    ^^ 


40.46 
40.72 
41.01 

41.33 
41.67 


23 

26 
29 

32 

34 
34 


42.01 

42.35  It 
42.67 


32 


Dec^uift- 
tion  \. 


-J-     7  J.- 
/  4/ 

n 

39-7  „ 
37.8  ! 

36.1  '' 
33.6  'I 


32.8 
32.2 

31.9 

31.9 
32.0 

32.3 
32.7 
33.2 
33.8 

34.4 

35.0 

35.6 
36.1 
36.6 
37.0 

37.3 
37.5 
37-6 

37.5 
37-3 

36.9 
36.3 
35.4 
34.4 
33.1 

31.5 

^9-7  ,^ 
27.8  '^ 

25.7 


6 

3 
o 

I 

m 

0 

4 

5 

6 

6 

6 

6 

5 
5 

4 

3 

2 

X 

I 

2 

4 

6 

9 

10 

13 
16 

18 


23.6 

21.4 

193 

17.4 


21 
21 
22 


21 
19 


1.009       "•O.I37 
38*  .013    4S".a2 


0.00 
■0.4 


-fO.OI 

-10.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meui  Solar 
Date. 


Jan.    0.7 

10.7 
20.6 
30.6 

Feb.    9.6 

195 
Mar.    1.5 

11.5 
21.5 
314 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June  9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 


.  7.0 
17.0 
26.9 
6.9 
16.9 


Oct. 


26.9 
Nov.  5.8 

15.8 
25.8 

5.8 

15.7 
25-7 
35.7 


P^  Leonis. 

Mag.  5.7 


RiKht 
Ascension. 


h 
II 

s 
35.25 
35.56 

35.84 
36.08 

36.28 

36.43 

36.54 
36.61 

36.63 

36.62 

36.57 

36.51 

36.43 

36.33 
36.23 

36.13 
36.03 

35.94 
35.86 

35.78 

35.72 
35.68 
35.66 
35.66 
35.68 


m 
2 


31 
28 

20 

15 


II 


6 

8 
10 
10 
10 


10 

9 
8 

8 

6 

4 

2 


12 


26 


Sec  5,  Tan  ^ 
Mean  Place 


35.73 
35.81 

35.93  „ 
36.08  '5 

36.27  '9 
23 

36.50 

36.76 

37.05  'I 

37.36  ^' 

37.69  ^^ 
34 

38.03 

38.37  ^X 
38.69  3' 


Declina- 
tion N. 


+     2  24 


// 


58.4 
56.3 

54-4 
52.8 

51.4 

50.2 

49.3 
48.7 

48.3 
48.1 

48.1 

48.3 
48.6 

49.0 
49.5 

50.0 
50.6 
51.2 
51.8 
52.3 

52.8 
53.2 
53.6 
53.8 
53.9 

53.8 

53.5 
53.0 
52.2 
51.2 

49.9 

48.3 

46.5 

44.5 
42.4 

40.2 
38.0 

35.9 


21 

19 
16 

14 
12 

9 
6 

4 

2 

o 

2 

3 
4 
5 
5 

6 
6 
6 

5 
5 

4 
4 

2 
I 
I 

3 

5 
8 

10 
13 

16 
18 
20 
21 
22 

22 

21 


1. 001        -K>.042 
34*.  123     62  ".26 


0.00 
-0.4 


0.00 
+0.2 


^'  ITrsce  Majoris. 

Mag.  3.2 


Right 
Ascension. 


h 
I  I 

s 


m 

4 


55-31 


40 


56.08  37 
56.40  3» 
56.67 


27 
20 


56.87 
57.01 
57.09 
57.11 
57.07 

56.98 
56.85 
56.70 
56.53 
56.35 

56.16 

55.97 
55.80 

55.64 
55.51 

55.39 

55.31 

55.25 
55.22 

55.23 


14 
8 
2 

4 
9 

3 

5 

7 
8 


9 

7 
6 

3 

2 

8 
6 

3 

I 

6 


9 
14 
19 


55.29 
55.38 
55.52 
55.71 

55.94  X 

56.22 

56.55 
56.91 
57.31 
57.73 


58.16 

58.59 
59.01 


36 
40 

42 

43 


43 
42 


Declina- 
tion N. 


+  4456 


79.8 
79.2 
79.2 
79.6 
80.5 


81.8 

83.4 
85.2 

87.2 

89.2 

91. 1 

93.0 

94.6 

96.0 

97.0 

97.7 
98.1 

98.1 

97.7 
96.9 

95.8 

94.4 
92.6 

90.6 
88.3 

85.8 

83.1 
80.3 

77.4 
74.5 


4 

9 

13 

16 
18 
20 
20 

19 

19 
16 

14 
10 

7 

4 
o 

4 

8 

II 

14 
18 

20 
23 

25 

27 
28 

29 
29 
29 


28 
26 


71.6 

68.8 
66.2 
63.8  ^^ 

61.7" 

17 

60.0 

58.7  'i 

57-8  9 


1. 413  +0.998 

53-.468    9S".8i 


-fo.oi        +0.06 
-0.4  +0.2 


fi  Crateris. 
Mag.  4.5 


Right 
Ascension. 


h 
II 

s 

29.43 

29.75 
30.04 

30.29 
30.49 

30.65 

30.76 
30.83 
30.85 
30.84 

30.80 

30.73 
30.64 

30.53 
30.42 

30.31 

30.19 
30.08 

29.97 

29.88 

29.80 

29.73 
29.69 

29.67 

29.68 


m 

7 


32 
29 

25 

20 
16 

II 

7 

2 


7 

9 
II 

II 

II 

12 
II 
II 

9 

8 

7 

4 

2 


7 
12 


29.72 

29.79 
29.91 

30.06  '^ 

30.26  ^^ 
24 

30.50 

30.77    ^ 
31.08  3^ 

31.41  ^^ 
31.76^5 
36 
32.12 

32.47  ^^ 
32.81  3^ 


Declina- 
tion S. 


^  Leonis. 

Mag.  2.6 


Right 
Ascension. 


—  22  21 


ti 


38.1 

40.8  "7 

43.5 
46.2 

48.9 


51.4 
53.7 
55.8 

57.7 

59-2 

60.5 
61.6 
62.3 
62.8 
63.0 

62.9 
62.5 
61.9 
61. 1 
60.1 

58.9 
57.6 
56.2 

54.7 
53.3 

52.0 

50.9 
50.0 

49.4 
49.1 

49.2 
49.7 
50.7 
52.1 

53.9 


27 
27 

25 

23 
21 

19 
15 
13 

II 

7 

5 

2 


4 
6 
8 


9 
6 

3 

I 

5 
10 

14 
18 

20 


55-9  „ 
58.3  '* 


60.9 


26 


I.081  -O.4II 

28«.S30    42".i5 


0.00 
■0.4 


-0.03 


h 
II 


m 

9 


36V3 
37.07  ^^ 

37.37 :. 

37.63  ^^ 
37.86  ^3 

38.03 

38.15 
38.23 

38.26 

38.25 


12 

8 

3 
I 

4 


7 

9 
I 


o 
8 

7 

5 

3 

I 


38.21 
38.14 
38.05 

37.94 
37.83 

37.72 
37.61 

37.50 
37.40 
37.32 

37.25 
37.20 

37.16 

37.18  \ 
4 

37.22 

37.30 
12 

37.42 
i^ 

37.57  J 

37.76  ^l 
23 

37.99 ,, 

38.26  ^7 

38.56  3^ 
38.88  3^ 

39.23  ^^ 

35 

39.58 

39.94 :° 
40.28  3^ 


Declina- 
tion N. 


4-2058 


n 


72.4 

70.9 
69.8 

69.0 

68.6 

68.5 
68.7 
69.2 
70.0 
70.8 

71.8 
72.9 

73.9 
74.8 

75.7 

76.4 
77.0 

77.4 
77.6 

77-7 

77-5 
77.1 

76.6 

75.8 

74.8 

73.6 
72.2 

70.6 
68.8 
66.8 


15 
II 

8 

4 

I 

2 

5 
8 

8 

10 

II 
10 

9 
9 
7 

6 

4 

2 
I 
2 


8 
10 
12 


14 
16 

18 

20 

21 


23 


64.7 
62.4 
60.1  "3 

55.6  " 


21 


53-5  ,, 
51.6  '^ 


50.0 


16 


1. 07 1      +0.384 
35'.433    82  ".42 


Q.QO 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Tt  Cftiitauri. 

X  Leonis. 

t  Leonis. 

A.  I>nconis. 

ir 

Mag.  4-3 

Mag.  4.0 

Mag. 

5-2 

• 

Mag.  4.1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

1 

Right 

Declina- 

Ascension. 

tion  S. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

h      m 

0       / 

h     m 

0       / 

h     m 

0       / 

h     m 

e         / 

II     17 

-54    I 

It 

II     19 

+  1059 
tt 

II    23 

+   3  19 

II    26 

+  6947 

If 

'•7 

s 

8.17 

^77     a 

3075 

44.0 

s 

3500 

233 

s 
2559 

40.0 

►■7 

8.60^ 

20.5  ^« 

31.07^ 

42.1 

3532  ^ 

21.3  '° 

26.33  ^ 

40.1    ' 

k6 

8.99  ^^ 

23.6  3' 

31-37^° 

40.5  't 

35.61  ^l 

19.4 '' 

DO 
27.01    ^ 

40.8    7 

k6 

9-33  It 

27.0    -^j 

30.6  36 

3^-^3    ' 

39-2    i 

3587 1 

'7-7  :i 

27.61    ^ 

42°  \l 

1.6 

9.61  '^ 

31.85" 

38.2  '! 

36.09  " 

16.3  "* 

28.12  5^ 

43.8  '* 

20 

36 

18 

7 

18 

11 

39 

22 

1.6 

9-^'  ,. 

34-2    , 

37.8  '' 

32.03 

37.5    , 

36.27 

^5-2    ^ 

28.51 

46.0 

5 

9-95  'I 
10.03 

32.16^3 
32.24 

37.2    ^ 

36.40  ^l 
36.48    \ 

14.3 1 
13.7 1 

28.78  "7 

T  ^ 

4«-5 

5»-3  38 
54'  !« 

56.9 :« 

•5 

41-3  t' 

37.1 

28.93  ^ 

•5 

10.04    ' 

44-6^^ 

32.29     5 

37.2 

36.53     I 

13.4  I 

28.96     ^ 

•4 

10.00   ■* 
9 

^^■^  ^8 

32.29     ° 
3 

37.5    i 

5 

36.54    ^ 

13.3  J 

28.86  '° 
20 

>-4 

9.91 

5°-5  „ 

32.26 

38.0 
38.6    ; 

36.52 

13.4  , 

28.66 

59-^  ,r 

>-4 

9.77  ! 

530 

32.21     5 
32.13    ^ 

36.47    I 

13.6  ' 

28.37  ^^ 

62.1  ="5 

>.4 

9.60  7 

55.1 

39.3    ^ 

36.40    7 
36.32     ^ 

14.0  ^ 

28.00  ^' 

64.2 " 

>'3 

9-41  11 

56.8 

32.04    9 

40.0    7 

14.5  f 

27.57  ^^ 

65.9 

»-3 

9.19" 

58.1  '3 

3^-94   ° 

40.7  : 

36.23    9 

15.0  I 

27.10"*' 

67.1 "_ 

24 

7 

10 

7 

10 

6 

49 

7 

»-3 

8.95 

58.8 

3^-^4,^ 

41.4  , 
42.0 

42.6  ^ 

36.13    ^ 

15.6    . 

26.61 

67.8 

►  3 

8.71  '^ 

591    \ 

31.74^° 

36.03  'I 

16.2    ^ 

26.11  5° 

68.0  ^ 

K2 

»-'^7  !1 

590 
58.4  / 

31.65   I 

35.94    ^ 

16.7    5 
17.3    I 

25.62  ^^ 
25.16^6 

67.7  I 
66.9  ^ 

>.2 

8.23  '4 

31.48   ^ 

43.0  \ 

35.85    I 

>.2 

8.00 '3 

57.3 

43.3  : 

3577    , 

17.8    ^ 

24.73  tft 

^5-6  ]i 

20 

15 

7 

3 

7 

5 

38 

18 

M 

55-8  x8 
540 

31.41    ^ 
31.35    , 

43.6 

35.70 

18.3 

24.35  „ 

^3-8  „ 

M 

43.7  , 

35.65    I 

18.7    ^ 

^4-03  ^^, 
^3-77  ^^ 

6's!^ 

;.i 

7•'^7  1 

5^-8    ! 

31.32    I 

43.6  ^ 

35.61  2 

19.0    ^ 

;.i 

7-37  " 
7-31    ^ 

49.4  ^^ 

31.30 

43.4  . 

35.59  I 

19.2 

23.58   ^ 

56.0  *9 

;.o 

46.9  '? 

31.31     , 

42.9  I 

35.59 

19.2 

23.47  " 

52.8  3' 

0 

25 

4 

3 

2 

3 

35 

\o 

7-3'    ft 
7-37   ^ 

44-4 

31.35     _ 
31.42  ^ 

42.3  g 

35.62 
35.68  / 

19.0 

23.44    6 
23.50    " 

*9-|  « 

'.O 

41.9'^ 

4^-5  _ 

18.7    3 

45.8  35 

\o 

7.50  '3 

39-5  \t 

10 

3'-52  ,^ 

10 

35.78  ° 

18.I    <* 

23.65  11 

42.1  3 

>-9 

7.69  '9 

37.3  ", 

31.66   ^ 

39.2  ;* 

35.91  *^ 

17.2    9 

23.89  ^^^ 

38.4  ^^ 

>-9 

7.95  '' 

35.6    ' 

31.83  ' 

37:7 

36.09  ^° 

16.I  " 

24.23  ^^ 

34.8  f 

32 

14 

22 

17 

21 

13 

43 

34 

>-9 

^•=^7  ,„ 

34-2 

32.05 

3*5°  ,„ 

36.30  _ 

14.8 

24.66 

3'-4„ 

i.8 

8.65  3« 

33-4 

32.30      I 

34-1  '' 

36.54  't 

13-2  '^ 

25.18  5^ 

28.2  3» 

i.8 

9.08'" 

2 
33-2 

32.58      ; 

32° 

36.82  ^^ 

1 1.4'* 

25.77  il 

25.3  'I 

;.8 

9-55  -^^ 

33-5    I 

32.89^^ 

^9-8 

37.133' 

^  T  20 
9-4 

26.44  J 

22.8 '5 

i.8 

10.04  ^ 

34-4    ? 

33.23    , 

^7-6    ! 

37.46  ^^ 

22 
7.2" 

27.16^2 

20.8  *" 

49 

15 

34 

33 

34 

22 

75 

IS 

\'7 

10.53    « 

35-9 

33.57  ,^ 

25-4,. 

37.80 

50 

27.91 

19.3 

;-7 

II. 01  ^ 

38.0^^ 

33-91  ^^ 

23.3  " 

38.14^^ 

2.8" 

28.68  77 

18.4    9 

17 

11.48^7 

40.5  '' 

34.25  ^^ 

21.4 '9 

38.46  ^' 

0.7 

29.43  ^^ 

18.I    3 

1^ 

1.702       -1.377 

1.019      +0.194 

1.002 

+0.058 

2.895    +2.717 

ce 

7'.546    3o".24 

29' .634    51  ".30 

33'. 984 

28".29 

22*.439    6x".25 

a 

-o.oi         -0.09 

0.00        +0.01 

0.00 

0.00 

+0.0\            'V^.'Vj^ 

«• 

-0.4 

+0.2 

^.4 

+0.2 

-0.4 

■H>.2 

\     -OA 

-v^.-v 

[Eph  15I 
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Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.6 

30.6 

Feb.    9.6 

19.6 
Mar.    1.5 

21.5 

Apr.  10.4 
20.4 

30.4 
May  10.3 

20.3 

30.3 
June   9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8. 1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.   5.9 

15.8 

25.8 

Dec.    5.8 

15.7 

25.7 

357 

S*.'c<5,Tand 
Mean  Place 


^Hydne. 

Mag.  3.7 


RiRht 
Ascension. 


h     m 
II    28 


49.82 

50.17 

5049 

50.77 
51.00 

51. »9 
51-33 
5142 
51.46 

51-47 

51-44 
51-38 
51-30 
51.20 
51.08 


35 
28 

2.S 

19 


14 
9 

4 

I 

3 

6 ; 

8 
10 
12 
12 


13 


50.96 

50.83 
50.70  ^ 

50.57    ^ 
50.45 


12 

II 


50.34 
50.25 

50.17 
50. 1  2 

50.10 

50. 1  I 
50.16 
50.26 
50.40 
50.58 

50.82 
51.10 

51-41 

51-75 
52.12 


9 
8 

5 

2 

I 

5 
10 

14 
18 

24 

28 

31 
34 
37 
38 

^^'^^  ,n 
52.87  ^7 

53-23  ^ 


Declina- 
tion S. 

o  t 

-31 23 

7.8 
10.5  '7 

28 

^^'^  on 
16.2  ^9 

19.1   '^ 
29 

22.0 

24.8 

27-4 

29-7 
31.8 

33-7 
35-2 

36.4 
37-3 
37-9 

38.2 
38.1 

37-7 
37-0 
36.0 

34-8 

33.4 
31-8 

30.1 
28.3 

26.6 
25.0 
23.6 
22.5 
21.7 

21-3 

21.3 
21.8 

22.8 

24.2 

26.0 
28.2 

30.7 


28 
26 

23 
21 

19 

15 
12 

9 
6 

I 
4 

7 
o 


6 

4 

I 

8 

4 

o 

5 
10 

U 
18 

22 

2$ 


A.  Centauii. 
Mag.  3.3 


1. 172 


-0.610 


49\ii2     I4".i9 


RiKht 
Ascension. 


h     m 
II    31 

s 

51.53 
52.07 

52.56 

52.99 

53.34 


54 
49 
43 
35 
27 


53.80  '_9 
53.92 
53.95 
53.91 


12 

3 

4 

10 


0.00 
-0.4 


-0.04 
+0.1 


53-81 
53-65 
53-44 
53-19 
52.91 

52.60 

52.27 

5^-94 
51.60 

51-27 

50.97 
50.69 

50.46 

50.28 

50.16 

50.11 

50.14 
50.25 

50.45 
50.74 

51. II 

51-56 
52.07 
52.63 
53.22 

53-82 

54-41 
5498 


16 
21 

25 
28 

31 

o^ 
X^ 
34 
33 
30 

28 

23 
18 

12 

5 

3 
II 

20 

29 
37 

45 
51 
56 

59 
60 

59 

57 


Declina- 
tion S. 


—  62  32 


It 


44-0 


26 


46.6 
49.6  3° 
529^; 

60.1 

63.9  J 
67.6  ^l 
71.236 

74-7  J^ 


77.9 


28 


80.7 

83-2  '' 

85.3 
87.0 


21 

17 
II 


88.1 
88.8 
89.0 
88.7 

87-9 

86.6 
84.8 
82.8 
80.4 

77-8 


7 

2 

3 

8 

13 

18 
20 

24 
26 

27 


28 


75.1 

69.6  ^7 
67.1  ^5 
65.0" 


63.2 
62.0 
61.2 
61. 1 
61.6 

62.8 
645 


18 

12 
8 
I 

5 
12 

17 


t^Leonis. 

Mag.  4.5 


66.8  ^3 


2.169      "'-925 
5r.i4i     58".03 


Right 


h     m 
II    32 


-0.01 
-0.4 


-0.13 
-0.1 


8 

36.73 
37-05 

37.35 
37.61 

37.84 

38.02 

38.16 
38.26 

38.31 

38.33 

38.31 

38.27 
38.21 

38.14 
38.05 

37.96 
37.87 
37.77 

37.68 

37.60 

37.52 
37.46 
37.41 
37.39  \ 

37.38  I 

2 

3740 
3746  ° 

37-55   ' 
3767  " 

37.83  '** 

ai 

38.04 
38.28  ^4 

38.55  '^ 

38.85  3° 

39.18  33 
34 

39.52 

39.86  34 

40. 1 9  33 


32 
30 
26 

18 

14 
10 

5 

2 


4 
6 

7 
9 
9 

9 
10 

9 
8 

8 

6 

5 


tkmS. 


—     O  21 


n 


19.6 

21.8 

23.8 

25.6 

27.2 

28.6 
29.7 

30.5 
31. 1 
31.4 

31.5 
31.4 
31.2 

30.9 
30.5 

29.9 
29.4 
28.8 

28.2 
27.6 

27.0 

26.5 

26.0 

25-7 
25.4 

25.4 

25-5 

25.9 
26.5 

27.4 

28.6 
30.0 

31-7 
33.6 

35.7 
37.9 

40.1 

42.3 


29 

20 
18 
16 
14 

XI 

8 
6 

3 

I 

I 
2 

3 

4 
6 

5 
6 

6 

6 

6 

5 
5 
3 

3 

o 

X 

4 
6 

9 

12 

14 
17 

19 

21 

22 

22 
22 


ff' duoiueleoBtis. 

Mag.  5.7 


RiKfat 


1. 000      -o.oc6 
35'.798    i5"-6i 


h 
II 


m 

33 


0.00 
-0.4 


0.00 

+O.I 


44.87 

45.77 
46.58 

47.27 

47.84 

48.28 

48.57 
48.72 

48.74 

48.62 

48.39 
48.05 

47.61 

47.08 

46.49 

45.84 
45.15 
44.44 
43.72 
4303 

42.37 

4^.77 
41.26 

40.84 
40.55 

40.39 
40.38 

40.53 
40.83 

41.30 

41.92 
42.66 

43-52 
44-46 

45.45 


90 

81 

69 

57 
44 

29 

2 
12 

23 

34 
44 
53 
59 
65 

69 

71 

72 

69 
66 

60 

5» 
4a 
29 
16 


»5 

30 

47 
62 

74 
86 

94 

99 
xoo 


tknS. 


-7525 


It 


4645  ^ 
47.449? 

48.39  95 


^7-7 

20.0  * 

22.9'' 
26.2  33 

29-7% 
37-4*^ 

48.,  5 

52.5 

6i.i»S 

65-7  ^ 

66.2  5 

66.1  \ 

65.5* 

64-4 
62.8 

60.7 

58.3;; 

55-6  ! 
52.7 

440,. 
41-5*' 

22 

S' - " 

303  , 

36.0  \ 

36.2; 

370 ,. 

30 
404 


It 


16 
21 


SO 


3-975       -3-847 
44'.826    33".58 


».oi 
).4 


-0.25 
*o.i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ilom  Solar 
Date. 


Jan.    0.7 

10.7 
20.7 

30.6 

Feb.    9.6 

19.6 
Mar.    1 .5 

"•5 
21.5 
315 

Apr.  10.4 
20.4 

304 
Hay  10.4 

20.3 

30.3 
June   9.3 

19.2 

29.2 

July    9.2 

19.2 

29.1 

.Aug.   8.1 

18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 
Nov.  5.9 

15.8 
25.8 

5.8 

158 
257 
35-7 


3  Draconis. 

Mag.  5.5 


Right 
Asceiuion. 


h 
II 

s 


m 

37 


47.98  ^ 
48.61  ^^ 
49-18  57 

49.66 


48 
38 


50.04 

50.32 
50.48 

50.53 
50.48 


28 
16 

5 

5 

15 


23 


50.33 
50.10 
49.80  30 

49.44-* 
49.04 


40 

42 


48.62 

48.19 

47.76 

47.35 
46.97 


43 
43 
41 
38 

35 


46.62 
46.32 
46.07 
45.88  '^ 
45.76  " 


30 
25 


S,  Tand 
Mean  Place 


45.71 
45.74 
45.85 
46.04 

46.32 

46.68 
47.12 

47.64 
48.23 

48.87 

49.55 
50.24 

50.92 


3 
II 

28 
36 

44 
52 

59 
64 
68 

69 
68 


Declina 
tion  N. 


4-67  12 


33.8 
33.6 

34.1 
35.2 
36.8 

38.8 
41.2 

43.9 
46.7 

49-5 

52.2 

54.7 

56.9 

58.7 
60.1 

61.0 
61.4 
61.3 
60.6 

59.5 

57-9 

55.9 

53.4 
50.6 

47.5 


5 
II 

16 

20 

24 

27 
28 

28 

27 

25 
22 

18 

14 

9 

4 

I 

7 
II 

16 

20 

25 
28 


31 

33 
44.2 

40.7  ^5 

37'  I  ^^ 

33.5  l^ 

29.8  37 
35 

26.3 

33 


23.0 
20.0 
17.4 
15.2 

13.5 
12.3 

II.8 


30 
26 

22 

17 


12 

5 


2.582      +2.380 
44*.648    55  ".43 


+O.OX 

-0.4 


+0.16 

40.X 


C  Crateris. 
Mag.  4.9 


Right 
Ascension. 


h     m 
II    40 

27*89 
28.23  34 

28.54  II 
28.81  ^7 

29.05  ^"^ 
19 

29.24 
29.38 
29.49 
29.55 
29.58 

29.57 

2953 
29.47 

29.40 
29.31 

29.21 
29.11 
29.01 
28.91 
28.81 

28.72 
28.64 
28.58 
28.54 
28.52 

28.53 

28.57 
28.65 

28.77 
28.93 


Declina- 
tion S. 


-1752 


ft 


14 
II 

6 

3 

I 

4 
6 

7 

9 
10 

10 
10 
10 
10 

9 

8 
6 

4 

2 

I 

4 
8 

12 

16 

21 


25 
28 


29.14 

29.39 
29.67 

29.98  3^ 

30.32  ^^ 

35 

^""'^^  35 
31.02  '^^ 

31,3735 


39-5 
42.0 

44.5 
47.0 

49.3 

51.6 

53-7 
55.5 
57.1 
58.5 

59.6 
60.5 
61. 1 
61.5 
61.7 

61.6 

61.3 
60.9 

60.2 
59.4 

58.4 
57.4 
56.3 
55.1 
54.0 

53.0 
52.1 

51.4 
51.0 

50.9 


25 
25 
25 
23 
23 

21 
18 
16 

14 
II 

9 
6 

4 

2 


3 
4 

7 
8 

10 

10 
II 
12 
II 
10 

9 
7 
4 

I 

3 


6 

9 
14 


51.2 
51.8 
52.7 
54.1  _^ 

55.8  '7 
19 

57.7 
62.3  '4 


22 


1. 05 1       -0.323 
27*.i54    4i".26 


0.00         -0.02 
-0.4  +0.1 

[Eph  xs) 


X  TJtsm  Majoris. 

Mag.  3.8 


Right 
Ascension. 


h  m 
II  41 

36.14  ■" 
36.55  \[ 

36.92  ^' 

37.24  ^^ 
^'^   ^26 

37.50 

37.69 
3782 
37.88 

37.89 

37.84 

37.74 
37.60 

37.44 
37.25 

37.05 
36.85 
36.65 

36.46 
36.28 

36.11 

35-97 
35.86 

35.78 

35.73 

35.72 

35.76 

35.84 

35.97 
36.16 

36.40 
36.69 

37.04 
37.42 
37.84 

38.28 
38.73 


19 

13 

6 

I 

5 

10 

14 
16 

19 
20 

20 
20 

19 
18 

17 

14 

II 

8 


4 
8 

13 
19 
24 

29 
35 
38 
42 

44 
45 


39.18^5 


Declina- 
tion N. 


+  4814 


tt 


43.9 

43.1 
42.8 

43.1 

43-9 

45.2 
46.8 
48.7 

50.9 
53.1 


8 

3 

3 
8 

13 

16 

19 
22 

22 

23 


21 
20 


55.4 

57.5 

59.5 
61.2  '7 

62.6  '4 
II 

63.7 
64.4 

64.7 

64.5 
64.0 


7 

3 
2 

5 
10 


13 


63.0 
61.7 
60.0  '7 
58.0  '^ 
55.6  '' 


53.0 
5a  2 

47.2 
44.1 

40.9 


26 

28 

30 
31 
32 
32 


37.7  ,^ 

31.6  3^ 

28.9 

26.5 


27 
24 

21 


24.4 

22.8 
21.7 


16 
II 


1.502        +I.120 
34«.o89    62  ".66 


0.00 
-0.4 


+0.07 


/S  Leonis. 

{Denebola.) 
Mag.  2.2 


Right 
Ascension. 


h     m 
II    44 

s 

44-54  „ 
44.87  f 

4519^8 
45-47  J 

20 


45.71 

45.91 
46.07 

46.18 

46.24 

46.27 

46.26 
46.22 
46.16 
46.09 
46.00 

4590 
45.80 

45.69 

45.59 
45.50 

45.41 

45.34 
45.28 

45.24 
45.22 

45.23 
45.27 
45.35 
45.46 
45.61 


16 

II 

6 

3 
I 

4 
6 

7 

9 
10 

10 
II 
10 

9 
9 

mm 

y 
6 

4 

2 


4 
8 

II 

15 
19 


23 
27 


45.80 
46.03 
46.30 
46.60  3^ 

46.93  ^^ 

34 

47.27  ^. 
47.62  '^^ 

47.96  3-* 


Declina- 
tion N. 


+  15     2 


It 


40.5 
38.7 

37-2 
36.0 

35-1 

34-6 
34.4 
34.5 
34.9 
35.5 

36.2 

37.1 
38.0 

38.9 
39.8 

40.6 
41.4 
42.0 

42.4 
42.7 

42.9 
42.8 
42.6 
42.2 
41.6 

40.7 

39.7 

38.4 
36.8 

35.1 


18 

15 
12 

9 

5 

2 
I 

4 
6 

7 

9 

9 

9 

9 
8 

8 
6 

4 

3 

2 

I 
2 

4 
6 

9 

10 

13 
16 

17 
20 


33.^ 

21 
31.0 

28.8  " 
26.5  '^ 


24.2 


23 
23 


21.9 

19.8 " 
17.8  *" 


1.035      -»-o.269 
43».528    50".  16 


\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


[nn  Solar 
Date. 


o  Virginls. 

Mag.  4.2 


Right 
Ascension. 


!b. 


ir. 


in.  0.7 
10.7 
20.7 
30.6 
9.6 

19.6 
1.6 

11.5 
21.5 
315 

r.  10.5 
20.4 

30.4 

y  1 04 
20.3 

303 

le    9.3 

193 
29.2 

y  9-2 

19.2 
29.2 
g.  8.1 
18.1 
28.1 

3t.  7.0 
17.0 
27.0 

t.  7.0 
16.9 

26.9 

V.    5.9 

159 

25.8 

c.    5.8 

15.8 

25.7 
35.7 


h 
12 


m 
O 


53.98  3^ 

54-29  ::^ 
54.58  '^ 

54.83  "^ 


55.04 
55.21 

55-34 
55.42 
55.46 

55.48 

55.46 

55.41 

55.35 
55.28 

55.19 
55.10 

55.00 

54.90 

54.81 

54.72 

54.64 
54.58 

54.53 
54.50 


21 

17 

13 
8 

4 

2 


5 
•6 

7 
9 

9 
10 

10 

9 
9 

8 
6 

5 

3 

I 


54.49 

54.51 

54.57 

54.67  ^^ 
54.80  'I 


2 

6 

10 


18 


5498 
55.20 

55.45 


22 

25 

55.74  II 

56.06  ^^ 

33 

56.73  ^ 

57.07  ^"^ 


Declina- 
tion N. 


+    911 


// 


69.7 
67.7 
65.9 
64.4 
63.3 

62.4 
61.9 
61.6 
61.6 
61.9 

62.3 
62.9 
63.6 
64.4 
65.2 

65.9 

66.6 

67.3 

67.9 
68.3 

68.7 
68.9 
68.9 
68.8 
68.5 

68.0 

67.3 
66.4 

65.2 

63.8 

62.1 
60.3 
58.2 
56.0 

53.8 

51.5 
49-3 
47.2 


20 
18 

15 
II 

9 

S 

3 
o 

3 

4 

6 

7 
8 

8 
7 

7 

7 
6 

4 
4 

3 
o 

I 

3 
5 

7 

9 
12 

14 
17 

18 
21 
22 
22 

23 

22 
21 


r,Tan«5 
L  Place 

,  Dm  a 
3338i*»- 


1.013       +0.162 
52V794    77".97 


0.00 
1915 ^^ 


+0.01 
0.0 


^  Centauii. 
Mag.  2.9 


Right 
Ascension. 


h 
12 

s 
57.07 
57.52 

57.94 
58.32 
58.65 

58.92 
59.14 
59.29 
59.39 
59.44 

59.44 
59.39 
59.31 
59.19 
59.05 

58.88 
58.70 

58.50 
58.29 
58.08 

57.88 
57.70 
57.53 
57.39 
57.29 

57.23 

57.23 
57.28 

57.40 
57.58 

57.83 
58.14 
58.51 
58.92 

59.37 

59.83 
60.30 

60.77 


m 

3 


45 
42 
38 
33 
27 

22 

15 
10 

5 
o 

5 
8 

12 

14 

17 

18 
20 
21 
21 
30 

18 

17 
14 
10 

6 

o 

5 
12 

18 
25 

31 

37 

41 

45 
46 

47 
47 


Declina- 
tions. 


-5014 


n 


46.2 

48,5 
51.2 
54.2 
57.4 


23 
27 
30 
32 

33 


34 
33 


60.7 
64.1 

^7-4  „ 
70.6  3» 

73.6  ^° 
29 

76.5 
79.0 
81.2 

83.1 

84.7 


25 

22 

19 
16 


85.8 
86.4 
86.7 
86.5 
85.9 


II 

6 

3 

2 

6 
10 


84.9 

83.5  „ 
81.8  '7 

79.8  ^° 
77.6 


14 


22 


75.3 
73.0 
70.7 
68.6 
66.8 

65.3 
64.2 

63.6 

63.6 

64.1 

65.1 
66.7 
68.8 


23 

23 

23 
21 

18 
15 

II 
6 
o 

5 
10 

16 
21 


1.564      -1.202 
56\796    57".oS 


0.00        -0.08 
-0.4  0.0 

lEph  isl 


€  Corvi. 
Mag.  3.2 


RiKht 
Ascension. 


h 
12 


xn 

5 


s 

45.60 

45.95  II 
46.28  33 

46.58  3° 

46.84 


26 


47.06 

47.23 
47.36 

47.45 
47.51 

47.53 
47.52 
47.48 
47.42 

47.34 

47.26 
47.16 

47.05 
46.95 

46.84 

46.73 

46.64 

46.55 

46.48 

46.44 

46.42 

46.44 

46.49 
46.59 
46.73 

46.92 

47.15 
47.42 

47.73 

48.07 
48.42 

48.78 
49.14 


22 

17 
13 

9 
6 


4 
6 

8 

8 

10 
II 
10 
II 
II 

9 
9 
7 

4 

2 


5 
10 

14 
19 

23 
27 
31 
34 
35 

36 
36 


Declina- 
tions. 


-22     8 


// 


47.0 
49.4 
51.9 
54.4 
56.9 

59.3 
61.5 
63.6 

65.5 
67.1 

68.5 
69.6 

70.5 
71. 1 

71.5 

71.7 
71.6 

71.3 
70.8 

70.0 
69.1 

68.1 
66.9 

65.7 
64.5 

63.3 
62.2 

61.3 
60.6 
60.2 

60.1 
60.4 
61. 1 
62.1 

63.5 


24 

25 
25 
25 
24 

22 
21 

19 
16 

14 

II 

9 
6 

4 
2 

I 

3 

5 
8 

9 

10 
12 
12 
12 
12 

II 

9 
7 
4 

I 

3 

7 
10 

14 
18 


20 


65.3 

^7-3  „ 
69.6  '3 


1.080      -0.407 
45«.044    49"-52 


0.00 
-0.4 


-0.03 
0.0 


4  H.  Draconis. 

Mag.  5.1 


Right 
Ascension. 


h 
12 


m 

8 


s 

17.60 

18.77"^ 

19.90^^3 

20.94  ^^ 
21.85 


22.61 

23.19 
23.57 
23.74 
23.72 

23.50 
23.11 

22.57 

21.89 

21. II 

20.26 

9.36 
8.44 

7.53 
6.65 

5.82 
5.06 

4.39 
3.83 
3.38 

3.07 
2.90 

2.88 
3.02 

3.31 

3-77 

4.39 
5.16 

6.06 

7.08 

8.19 

9.34 
20.52 


91 
76 


58 
38 

17 

2 

22 

39 
54 
68 

78 
85 

90 
92 

91 
88 

83 

76 
67 

56 
45 
31 

17 
2 

14 

29 
46 

62 

77 

90 

102 

III 

115 
118 


Declina- 
tion N. 


+78  4 


ft 


2 

4 
10 


54.7 
54.5 

54-9 
55-9 
57.6  II 

59.7 
62.2  ^l 

fir   ^28 
65.0 

68.0  3° 

71.0  3® 
30 


74.0 


28 


76.8 

79.3   II 
81.4" 

83.0 


16 
12 


84.2 
84.8 
84.8 

84.3 
83.3 

81.8 

79.7 
77.2 

74.4 
71.2 

67.7 
64.0 
60.2 

52-5  Is 
*^-''  35 

45.2    ^^ 
42.0  3^ 

34.8 
33.5  ^l 
32.9 


6 
o 

5 
10 

15 

21 

25 
28 

32 

35 

37 
38 


4.843       +4.738 
i3'-957     78".74 


0.00 


+0.32 
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KOR  THE  I'PPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

Feb.    9.6 

19.6 
Mar.    1 .6 

11.5 
21.5 
31.5 

Apr.  10.5 
20.4 

30.4 
May  10.4 

20.3 

30.3 
June   9.3 

193 
29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 
Xov'.   5.9 

15.9 
25.8 

Dec.    5.8 

15.8 

25.7 

35-7 


Sec  ^,  Tan  5 
Mean  Place 


S  Cmcls. 
Mag.  3.1 


RiKht 
Asccnaioo. 


h     m 
12    10 

s 

37-79  .. 
38.32  53 

38.81  49 

39.26  ^^ 

3965 


39 

32 


39-97 
40.23 

40.42 

40.54 
40.60 

40.60 

40.55 
40.44 

40.29 

40.1 1 

39-89 
39.65 
39.39 

39. 1 2 
38.84 


26 

12 
6 


S 
II 

15 
18 

22 

24 
26 

27 
28 


3857 
38.32 
38.09 

37.89 
37.74    ^ 


25 

23 
20 


37.65 
37.61 

37.65 
37.77 
37.97 


4 

4 
12 

20 
28 
38.25 
38.60  35 
39.02  ^^ 

39.50  4* 

40.02  52 

54 

40.56 

41. II  55 
41.66  55 


Declina- 
tion S. 


-5816 


tf 


22.7 

24.8  " 
nZ   A    26 

30.4  I 
40.6  ''^ 

44.1  35 
47.6  "^^ 

50.9  ** 

54-1 
57-0 
59-6 
61.8 

63.7 

65.1 
66.1 
66.6 
66.7 
66.3 

65.4 
64.0 

62.3 

60.3 

58.0 


33 
32 

29 
26 
22 

19 
14 

TO 

5 
I 

4 
9 

14 

17 
20 

23 
25 
55.5  ^, 

50.4  ; 
47.9  ^ 


43-9 
42.4 

41.4 

41.0 

41.2 

41.9 

43.3 
45.1 


15 
10 

4 

2 

14 
18 


1.902       -1. 618 
37"-7i3    3S".2o 


0.00 
-0.4 


-0.1 1 
0.0 


6  Unue  MaJoriB. 

Mag.  3.4 


RiKht 
Ascmsioa. 


Declina- 
tion N. 


h 
12 


m 
II 


s 

523 
5.76  53 

6.26  5^ 
46 

41 


6.72 
7.13 


7.47 

7.74 

7-94 
8.05 

8.09 


34 

27 
ao 

II 

4 
3 


+  5729 


tt 


10 
15 


8.06 
7.96 
7.81 
7.62  '9 

7.39  II 

7'^  27 

6.86  ^l 

27 
26 


6.30 
6.03 

5.77 

5.54 

5-33 
5.16 

5-03 

4-95 
4.92 

4.95 
5.04 
5.19 

5.41 
5.70 
6.06 

6.47 
6.93 

7.43 

7.95 
8.47 


55.7 
54-8 
54-6 
54-9 
55.9 

57.3 
59.2 
61.4 

63-9 
66.5 

69.1 
71.7 

74-1 
76.1 

77-9 


79.3 
'  80.2 

'80.7 

i  80.7 

i  80.2 


I 


9 

a 

3 
10 

14 
19 

22 
25 

a6 
26 

26 

24 
ao 

18 
14 

9 

5 
o 

5 
10 


23 
ai 

17 

13 
8 

3 

3 

9 

15 
22 

29 
36 
41 
46 

50 

52 
52 


Hi  ^ 

76.0 

73.8 " 

71.2 


68.3 

65.2 

61.9 

58.4 

54.9 

51.3 

47.9 
44.6 

41.6 

38.9 
36.6 

34.9 
33.6 


26 
29 

31 

33 
35 
35 
36 

34 

33 
30 

27 
23 

17 
13 


1. 861       +1.570 
i3"-649     77".54 


0.00         +0.10 
-0.4  0.0 

\EpVi  lA 


Mag.  a. 8 


Rifht 


h 
12 


m 
II 


s 
26.51 

26.85  ^^ 
27.18^3 

27.47  2 

^7-73  „ 

27.95  ,g 
28.13'* 
28.27  '4 

28.37  " 
28.43   I 

28.45   ^ 

28.45 
28.42 

28.36 

28.30 

28.22 
28.13 
28.03 

27.93 
27.83 

27.73 
27.63 
27.55 
27.49 
27-44 

27.42 

27.43 
27.48 

27-57 
27.70 


3 
6 

6 

8 


10 
10 
10 
10 

10 
8 
6 

5 
2 


5 

9 

13 
18 


22 
a6 


27.88 

28.10 

28.36 

28.66  ^"^ 

28.98  3^ 
35 

29.33  ,^ 
29.68  35 
30.03  35 


Dcclina- 
tiooS. 


-17    4 


n 


«3 
»4 


11. 2 

13-5 
15-9 

18.3  '^ 

20.6  *3 
ai 

22.7 

24.7 

26.5 

28.1 

29.4 

30.5 

31.4 
32.0 

32.4 
32.6 

32.6 

32.4 
32.0 

31.5 
30.8 

30.0 
29.1 
28.1 
27.1 
26.1 

25.2 

24.4 
23.7 
23-3 
23-2 

23-4 

23-9 
24.8 

26.0 
27.5 

29.4 

31-5 
33.7 


ao 
18 
16 

13 
II 

9 
6 

4 

a 

o 

a 
4 
5 

t 

8 

9 
10 

10 

10 

9 

8 

7 

4 

I 

a 

5 

9 

la 

15 
19 

ai 
22 


2  Cannm  Yentt 
Mag.  5.8 


Rifht 


h     m 
12    II 


53.49 
53.90 


41 
39 


54.29  ,^ 
54.64  ^^ 

54.96  3* 
27 

55.23 

55.44 
5560 

55.70 
55.75 


DrcU]» 
tion.V. 


+41   7 


n 


ai 

16 
10 

5 
o 


1.046      -0.307 
a5".94i     xi".83 


55.75 
55.71 
55.63 
55.52 
55.39 

55.24 
5508 

54.91 
54.75 
54.59 

54-44 
54.30 
54.18 
54.08 
54.00 

53-96 
53.96 
54.00 

54.08 
54.21 


4 

8 

II 

13 

15 

16 

17 
16 

16 

15 

14 
12 

10 

8 

4 


4 
8 

13 
18 


54-39  ,^ 
54.63  '^ 


a8 
33 


54.91 
55-24    . 

55.60  3^ 
39 

56.40  ^ 
56.81  ^' 


1.328 
S2'.324 


41.0 


13 
8 


39-7 

38.9  , 
38.6 

38.3 


39.6  „ 
40.7 ,, 

^  21 


48.1 
50.2 

54.0 
55.6 

57.0 
58.0 

58.6 

58.9 
58.8 


31 
20 
18 
16 
14 


10 

6 

3 
I 


8 
12 
]6 


58.3 
57.5 
56.3 

54-7 ,8 
52.9,, 

50.7 

48-2 : 

45-5  'i 
42.7 

39.7  J 

-^6.6 
33.5 ,, 

24-8^ 


22.4 
20.3 

18.7 


21 
16 


0.00 
-0.4 


-0.02 
0.0 


0.00 
■0.4 


40.873 

40.06 

-0.1 
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»  Solar 
Date. 


/S  Chanueleontis. 
Mag.  44 


Ri«ht 
Ascension. 


n.    0.7 

10.7 
20.7 

30.7 

b.    9.6 

19.6 
ir.    1 .6 

"5 
21.5 
31-5 

r.  10.5 
20.4 

30.4 
y  10.4 

20.4 

30.3 
rie   9.3 

193 
29.2 

ly    9.2 

19.2 
29.2 
ig.  8.1 
18.1 
28.1 

pt.  7.1 
17.0 
27.0 

t.  7.0 
16.9 

26.9 
>v.  5.9 

159 
25.8 

«.    5-8 

15.8 
25.8 

35-7 


h 
12 


m 
13 


S,Tan6 
in  Place 


a,  Dm  a 


s 
18.80 

20.03 

21.19 

22.23 

23-13 

23.87 

2445 
24.86 

25.10 
25.17 

25.07 
24.82 

24.42 

23.89 
23.24 

22.49 

21.66 
20.76 

9.83 
8.89 

7.96 
7.08 
6.29 
5.60 

5-05 

4.65 
4.44 
4.43 
4.63 
5.05 


123 
116 
104 

90 
74 

58 
41 
24 

7 
10 

25 
40 

53 
65 

75 

83 
90 

93 
94 
93 

88 

79 
69 

55 
40 

21 
1 
20 
4a 
63 


5.68 
6.50 

7.48 

8.60'" 

9.82 


82 
98 


122 
128 


21.10 
22.40 
23.68 


130 
128 


Declina- 
UonS. 


-7850 


/> 


9-3,8 

II. I 

16.2  '* 

19.4  '' 

35 

22.9 
26.6  37 

30.5  39 

42.0 

45-5 
48.7 

51.7 
54.2 


56.3 
57-9 
58.9 
59-4 
59-4 


35 
32 
30 

25 
21 

16 
10 

5 
o 

6 


II 
16 
20 


58.8 

57.7 
56.1 

51.6^5 
27 

46.0  '9 


43.0 
40.0 

37.2 

34.7 
32.6 

30.9 
29.8 

293 

29.4 
30.2 

31.6 


30 

30 
28 

25 


21 

17 
II 

5 
I 

8 
14 


7;  ViiginiB. 
Mag.  4.0 


Right       ,    Dcclinib- 
Ascenskm.  i    tionS. 


5.168       -5.070 
I9'.926    24". 94 


+0.01 
-0.4 


-0.34 
-0.1 


h     m 
12    15 

8 
34." 
34.45  l^^ 
34.76  ^ 

35.05  ;^ 

35-31  ^^ 


35.53 
35.71 

35.85 

35-95 
36.01 

36.04 
36.04 
36.01 

35-97 
35.91 

35.83 

35-75 
35-66 

35-57 
35.47 

35.38 
35.30 
35.22 
35.16 
35.12 

35.10 

35.11 
35.15 
35.24 
35.36 

35.52 
35.73 

35.97 
36.25 

36.56 


18 

14 
10 

6 

3 


3 
4 
6 
8 

8 

9 

9 
10 

9 

8 
8 
6 

4 

2 

I 

4 

9 
12 

16 

21 

24 

28 

31 
33 


36.89 

37.23  I'l 
37-57  ^^ 


—  on 


n 


♦5-7  „ 

22 

47.9 

20 

49-9  ,„ 

53.4 


54.8 
55.9 
56.7 
57.2 

57.5 

57.6 

57.5 

57-3 
56.9 
56.4 

55-9 
55-3 
54-7 
54-1 
53-5 

52.9 

52.4 
52.0 

51-7 
51-5 

51-5 
51.6 

52.0 

52.6 

53.5 


14 

II 
8 

5 

3 

I 

I 
2 

4 

5 
5 

6 
6 
6 
6 
6 

5 
4 

3 

2 

o 


4 
6 

9 
12 


14 
16 


54.7 
56.1 

57-7  ,„ 

59-^   o 

61.6  ^° 

22 

63.8 

66.0 

68.2 


22 
22 


1 .000      -0.003 
33«.429    4o".2S 


0.00  0.00 

-0.4  -0.1 

[Bph  15] 


a^  Crncis. 
Mag.  1.6 


Right 


31 

23 
16 


h     m 
12    21 

5'-*^  60 

52°'  56 
52-57  * 

53.53    ^^ 

53.91 
54.22 

54.45 
54.61 

54.70 

54.71 

54.67 

54-56 

54-40 

54.20 

53-95 
53.67 

53-37 
53.05 
52.72 

52.39 
52.07 

51-79 
51.54 
51-34 

51.20 

51-13    I 

51-15 

10 

51.25 

20 

52.12   "^ 

52.57   ^^ 
53.09   ^^ 

53.66  57 
54.26 


4 
II 

16 

20 

25 

28 
30 
32 
33 
33 

32 
28 

25 
20 

14 


54.88 
55.49 


62 
61 


Declina- 
tions. 


20 

24 


-6237 

28.3 
30.3 

35-6  '^ 

3«-7 1: 

42.1 

^^•'  36 

49.2  I 

52.8  36 

56.3  ^^ 

33 
59-6 
62.7  ^' 

Ae    r   28 

68.0  *5 

70.1 " 


71.8 
73.0 

73.8 

74.0 

73.8 


17 

12 

8 

2 
2 

7 


12 
16 
20 


73.1 
71.9 

70.3 
68.3 
66.0  ^3 

25 

63.5 
60.9 
58.2  ^7 

55.6 
53.2 


26 


26 

24 
21 


51. 1 

49-4 
48.2 

47.5 
47-4 

47.8 
48.9 
50.5 


17 
12 

7 
I 

4 

II 
16 


2.175       -1.932 
5I-.556    4i".44 


0.00 
-0.4 


13 


20  Come. 

Mag.  5.7 


Right 
Ascension. 


h 
12 


m 
25 


27-99 

28.34  ^^ 
28.68  3^ 

28.99  II 

29.27 

24 

29.51 
29.71 
29.87 
29.98 
30.04 

30.07 
30.07 
30.04 
29.98 
29.91 

29.82 
29.72 
29.61 
29.50 

29.39 

29.28 
29.18 
29.09 
29.02 
28.96 

28.93 
28.92 

28.95 
29.02 

29.12 


20 

16 

II 

6 

3 

o 

3 
6 

7 
9 

10 
II 
II 
II 
II 

10 

9 

7 
6 

3 

I 

3 

7 
10 

16 


29.28 
29.48 
29.72 
30.00 

30.31 


20 

24 
28 

31 
34 

^""'^^  35 
31.00"^^ 

31.35^^ 


Declina- 
tion N. 


+  21  21 


ff 


18 


46.9 

43-6  ^5 

42.4 

41.7 


12 

7 
3 


41.4 

41.5 
41.9 

42.6 
43.6 

44.8 
46.1 

47.4 
48.7 
50.0 

51. 1 
52.1 

52.9 
53.5 
53.9 

54.0 

53-9 

53.5 

52.9 
52.0 


I 

4 

7 
10 

12 

13 

13 

13 

13 
II 

10 
8 
6 

4 

I 

I 

4 
6 

9 
II 


14 
16 


50.9 

49.5 

47-9  ,^ 
46.0  '9 

43.9 


41.6 

39-2 
36.6 
340 


21 
23 


24 
26 
26 

31.5*^ 
25 

29.0 
26.8  " 

24.7  " 


1.074 
27".i8o 


+0.391 
6o".io 


O.QO 
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y  Centauri. 

y  Vixginis  (mean). 

p  YizsiiiU. 

76  UrsK  Majorii. 

Mag. 

2.4 

Mag.  a. 9 

Mag.  5.0 

Mag.  5.9 

Mean  Silur 

Diiti-. 

. 

1 

Ruht 

Declina- 

Risht 

Declina- 

RiKht 

Declina- 

Risht           DecUna- 

Asc*rasitin. 

tion  S. 

Ascmsion. 
h     m 

tions. 

Ascensuoa. 

tioa  X. 

Ascmakm. 
h      m 

tkmN. 

h      m 

•       t 

h     m 

•      / 

•     ' 

12    36 

-4829 

12  37 

-059 

12  37 

+  IO4I 

12  37     +6310 

Jan.    0.7 

s 

49.42 

25.9 

s 
21.76 

5.9 

s 

35.61      63.7 

s 
52.81   ,        22.8 

10.7 

49.87  ^ 

27.9 '" 

22.09  ^^ 

8.1" 

35-95^^    61.6" 

53.41*!    21.8" 

20.7 

50.31  ^ 

30.3  '* 

22.42  ^-^ 

10.1 " 

36.28  -"  ;  59-8   ° 

53.99!. '21  4  * 

30.7 

50.71  ^° 

2 

33.0 ,' 

22.72  ^^  1  12.0  '^ 

36.59  f'    58.3    ^ 

54-54  „:  21.6 

Feb.    9.6 

51.07^ 

35.9 !' 

22.99^7  '  ,3.7  17 

36.87  f  .  57.0  '3 

55.04  5°    22.5  ' 

31 

30 

24                14 

24                8 

44               14 

19.6 

51.64'' 

38.9  ,^ 

23-23,^'  >5.>  ,^ 

37. M  ,^     56.2    . 

55-48  „ 

23-9 .. 

Mar.    1.6 

42.0  •' 

23.43'°!  16.2" 

37.31 '° ;  55.7  5 

55-83  ^'f    25-8  " 

II. 6 

51.85': 

■^2 

45.2  •;, 

23.59  „     17.1    ^ 

23.71    0    i7'7    \ 
23.79         18.0   ^ 

37.47  '   i  55-5   , 

56.io»l 

28.1  !i 

33.5^ 

21.5 

52.00  ^'^ 

483  •]' 

37.59  « 155.6 

56.27  *' 

31-5 

52.10'° 
0 

5'-:^ 

37.67  \ 

56.0  * 

56.36   I 

Apr.  10.5 

52.16 

54.0 

23.84      1  18. 1 

37.72 

56.5  „ 

57-3   „ 

56.36 

39-1" 

20.4 

52.17     ' 

5^-5 

23.86   '    18.0    ' 

37.74  . 

56.27 ,; 

30.4 

52.14    ^ 

58.8  ^^^ 

23.85  ! 

17.8  * 

37.72 

58.2   9 

56. 1 2  ^5 

May  10.4 

52.07    7 

60.8*° 

23.82  \ 

17.4  \ 

37.69  ^ 

59.1    ' 

55-91 " 

^■'« 

20.4 

51.97:: 

6.5 ;; 

2?.>77   I 

16.9    s 

37.64  ! 

60.0      ^ 

9 

55-64 ;: 

46-' ;; 

30.3 

5'-85  ,. 

63.8 

23.71    0 
23.63   g 
23.55   ^ 

16.4 
15.8     ^ 

14.6     \ 
14.0    ^ 

37.57  ^ 

60.9 

55.33  ,^ 

47-8  „ 

June   9.3 

51.70'-' 

64.7 ' 

37.48  ^ 

61.8    9 

54.99  „  i  49.0  " 

193 

5 '53    ' 

65.2    5 

37.39  I 

62.5    7 

54.64^!    49  7  [ 

29.3 

51.34  z 

65.3  ! 

23.46   ^ 

37.30  ^ 

63.2    I 

54.27  ,i    49.9 
53-91  l^  1  49.6  J 

July    9.2 

5'"5    0 

20 

65.0  I 

1 

-^^•36 :: 

37.20 
10 

63.7    I 

19.2 

5^-^5    ,^ 

^♦•3  ,„ 

23.26 

13.4 

37.10 

64.1 

53.56^^    48.8 

29.2 

50.76    ^ 

50.58 ; 
50.42  \\ 

63.3  ! 

23.17  I 

12.9     ^ 

37.00 

64.3    \ 

53.23^,:    47.5,; 

Aug.    8.1 

61.8 '•' 

23.08  9 
23.00 

22.94  , 

12.5     ^ 

36.91  9 

64.4 

52.93 1: ;  45.8 !! 

18.1 

60.1 '" 

12.2     ^ 

36.84  I 

64.2    ' 

52.66  ^' 

43.6  " 

28.1 

50.29  ^ 

58.2  '9 

II. 9    ^ 

3^-77   ^ 

63.9    3 

52.43^314,0™ 

9 

21 

4 

0 

4 

5 

17  :             19 

Sept.  7.1 

50.20 

56.1 

22.90 

II.9 

36.73  , 

63.4    « 
62.6    * 

52.26 

38.1 

17.0 

50.15 ' 

53.9  " 

22.89  ^ 

12.0 

36.72  I 

52.15  " 

349:! 

27.0 

50.16  \ 

5'-7" 

22.91 
22.97 

12.3     3 

36.74  . 

61.6'^ 

52.10    5    31.435 
52.13    3     27.8  3» 

Oct.    7.0 

50.23 ' 

•*9-7    ° 

12.8    5 
13.6    ^ 

36.80   ^  i  60.3  '^ 

17.0 

50.36  *•' 

47.8  'I 

23.07 

36.89   ^  i  58.8  '5 

52.23    °'  24.1^^ 

20 

16 

14 

ZI 

14  '           17 

18             37 

26.9 

50.56 

46.2 

23.21 

14.7 

37.03         57. 1 

52.41        1  20.4 

Nov.   5.9 

50.83 '' 

44.9  "^ 

23.40  '9 

16.0 '3 

37.22    ^ 

20 
55-' 

52.68^7     15737 

159 

51.15^^' 

44.2       ' 

23.63  '^ 

17.6  'I 

37.45  'i 

53.0  " 

53.03  35 

13.2^' 

25.8 

51.53^^ 

43.9      ^ 

23.90  ' 

19.4  '' 

20 
^7 '7 1  Z 

50.8  " 

53.45  "^ 

10.0  3» 

Dec.    5.8 

51.95^^ 

44.1        ^ 

24.20  ^° 

20 
21.4 

38.01  3° 

48.4  '* 

53.93^       711 

44 

/ 

32 

21 

3a 

»3 

54  i            2S 

15.8 

52.39 , 

44.8    , 

24.52  ^ 

^^•5  .. 

38.33  ,, 

4^'  -, 

54.47  „  1     4.6  ^ 

25.8 

52.85  ^t 

46.1  '^ 

24.86  ^^•* 

25.7  " 

38.67  3^ 

43.8  '' 

55.04"       2.6  f 

35-7 

53.32  4' 
1.509 

47.8  '' 
-1. 13 1 

25.1933 

27.9  " 

39.0235    41.6" 

55.64^        1.2^* 

Sec  S,  Tan  8 

i.ooo       -0.017 

1.018      +0.189 

2.216       *i.077 

Mean  Place 

4Q«.302 
0.00 

3^    -4/ 
-0.07 

21'. 210 
0.00 

o".o7 

34'.974    73".65 

5i«.390    46".47 

D'^  a,  Dw  a 

0.00 

0.00        +0.01 

-o.oi         +0.13 

D^  3,  D»  S 

-0.4 

-0.2 

-o.JV 

-0.2 

-0.^ 

-o.a 

-0.4 

-0.2 

\K\>V\  ii\ 
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Solar 
Date. 


Jan.     0.8 

10.7 
20.7 

307 
Feb.    9.6 

19.6 

liar.    1 .6 

1 1.6 

21.5 
31.5 

I    Apr.  10.5 
20.5 

r  304 

j    Hay  10.4 

,  20.4 

303 
f,  June  9.3 

193 
29.3 

July    9.2 

!  19.2 

29.2 

!    Aug.   8.2 

;  18.1 

!  28.1 

Sept.  7.1 

17.0 

27.0 

'  .Oct.    7.0 

17.0 

26.9 
Nov.  5.9 

159 
259 
5.8 

15.8 
25.8 

35.7 


*,  Tan* 
Mean  Place 


/3  Cmcls. 
Mag.  1.5 


Right 
Ascension. 


h     m 
12   42 


44-44 
4500 

45-53 
46.03 

46.48 

46.87 
47.20 
47.46 

47-65 
47.78 

47.84 

4785 
47.81 

47-71 
47-57 

47.39 
47-^7,^ 

46.93  '^ 

46.66  ^l 

^         28 


56 
53 
50 
45 
39 

33 
26 

19 

13 
6 


4 
10 

14 
18 

22 


46.38 

46.09 
45.81 

45-55 
45.31 
45-11 


29 

28 
26 

24 
20 

15 


44.96 
44.87 
44.86 

4492 
45.07  ^j 

4530 
45.61  II 

46.00  ^^ 
46.46  ^^ 

46.97  ^' 

55 

^752  , 
48.08  56 
48.65  57 


Declina- 
tion S. 


-59  13 


18 


15.8 
17.6 

,^  Q   22 
19.0 


22.4 
25.4 

28.5 
31.9 


26 

30 
31 

34 
34 


35.3 

38.7  ^1 

42.0  ^^ 

32 

48.2  ^° 


51-0 

53-5 
55-6 

57.4 
58.7 
59-6 
60.0 
60.0 

59.4 
58.5 
57-1 
55.3 
53.2 

50.9 
48.4 

45.9 

43.4 
41. 1 

39.0 
37.2 
35.9 
35.1 
34-9 

35.2 
36.1 
37.5 


28 

25 
21 

18 


13 

9 

4 
o 

6 

9 
14 
18 
21 

23 

25 

25 

25 

23 
21 

18 

13 
8 

2 
3 

9 
14 


1.95s      -1.679 
44'.68o    27".68 


ly^  a.  Dm  a  +0.01 

D^  8,DmS    I      -0.4 


-0.1 1 
-0.2 


31  Comae. 

Mag.  5.1 


Right 
Ascension. 


h     m 
12    47 


34.27 
34.64 
34.99 
35.33 
35.63 

35.90 

36.13 

36.31 

36.44 

36.53 

36.58 
36.60 

36.58 

36.53 
36.46 

36.37 
36.26 

36.15 
36.03 

35.90 

35.77 
35.64 
35.52 
35.42 
35.33 

35.27 

35.24 

35.24 
35.28 

35.36 


37 
35 
34 
30 
27 

23 
18 

13 
9 

5 


5 
7 
9 


3 
3 

3 
2 

o 

9 
6 

3 
o 

4 
8 

13 


18 
22 


35.49 

35.67 

^589  ,, 
36.16^7 

36.47  11 

36.80 
37.15^^ 


37.52 


37 


Declina- 
tion N. 


•       > 


+  2759 


tt 


54-9 


19 


51.6  '^ 

50.6 
50.0 


49-9 

50.3 
51.0 

52.1 

53.5 

55-0 
56.7 

58.4 
60.0 

61.6 

63.0 
64.2 
65.2 

65.9 
66.3 

66.4 
66.2 

65.7 

64.9 
63.8 

62.4 
60.7 

58.7 
56.5 
54.1 

51.5 
48.7 

45-9 
43.1 
40.3 

37.7 

35.3 
33.2 


7 
4 
I 


5 
8 

II 
14 

17 
20 

22 

24 
26 

28 
28 
28 
28 
26 

24 
21 


^133      +0.532 
33'-559    7o'^8o_ 

0.00        +0.03 
.4  -0.2 

[Bph  is] 


32  H.  Camelop.  seq, 
Mag.  5.3 


Right 
Ascension. 


h     m 
12    48 


33.41 

35.55::: 

37.67'" 

39.70  ^°^ 
.  ,    _/;  loO 
41.56 


162 

^33 

98 

62 
23 

IS 

52 

86 
116 
142 
162 

177 
188 

193 
192 

188 

31.23 

"^•^  16S 
27.79   ^ 

26.30  ^^ 

^5-  ]Z 


43.18 

44-51 

45.49 
46.11 

46.34 

46.19 

45.67 
44.81 

43.65 
42.23 

40.61 

38.84 
36.96 

35.03 
33.11 


23.95 

23.15 
22.63 

22.40 

22.49 

22.90 
23.63   73 
24.67  ^^ 
26.00  ^^^ 

27.60  '^ 

'        182 


80 
52 
23 
9 
41 


29.42 

31.41 
33.50 


199 
209 


Declina- 
tion N. 


+8351 


// 


64.1 

63.4  \ 

63.5  ' 
64.1  ^ 

65.4  '^ 
19 

67.3  „ 

69.6  '^ 

27 
72.3      ^ 

75.2 
78.3 


81.4 

84.4 
87.1 

89.5 
91.6 

93.1 
94.2 

94.7 
94.6 

94.0 


29 

31 
31 


30 
27 
24 
21 

15 
II 

5 

I 

6 
12 


17 
21 

26 


92.8 
91. 1 
89.0 
86.4 

83.4  ^" 
34 

80.0 

76.5  % 
727  \^ 

68.8  39 

64.9  ^\ 
38 

61. 1 

57.3  ^ 
53.8  35 

50.7  ^' 


47.9 

45.7 
44.0 
42.9 


28 
22 


17 
II 


9.364      +9.310 
29'-536    89".63 


-0.05 
-0.4 


+0.61 
-0.2 


n  Centauri. 
Mag.  4.3 


Right 
Ascension. 


h     m 
12    48 

43-55  ^^ 
43.96  ^^ 

44.36  :^! 

44.73  ^^ 

45.06  ^-^ 
29 

45.35 
45.61 
45-81 
4596 

46.08 


26 

20 


15 

12 

7 


46.15 
46.18 

46.18 
46.15 

46.09 
46.00 

45.90 

45.77 
45.63 
45.48 

45.33 

45.17 
45.02 

44.89 
44.78 

44.70 

44.66 
44.66 

44.71 

44.82 


3 
o 

3 
6 


3 
4 

5 

5 

6 

5 

3 
I 

8 

4 
o 

5 
II 

17 


22 
28 


44.99 
45.21 

45.49  „ 

46.18  3^ 
40 

46.58 

46.99  ^' 

47.41 


42 


Declina- 
tion S. 


-  39  42 


tt 


53.7 

55.7 
58.0 

60.5 

63.2 

65.9 
68.7 

71.5 
74-2 

76.7 

79.1 
81.2 

83.1 

84.7 
86.1 

87.1 
87.8 
88.1 
88.2 
87.8 

87.2 
86.2 
85.0 
83.6 
81.9 

80.1 

78.3 
76.5 
74.9 
73.4 

72.2 

71.3 

70.9 
70.8 

71.3 

72.2 
73.6 
75.3 


20 

23 
25 
27 
27 

28 

28 

27 
25 
24 

21 

19 
16 

14 
10 

7 

3 

I 

4 
6 

10 
12 

14 

17 
18 

18 
18 
16 

15 
12 

9 

4 

I 

5 
9 

14 
17 


1.300   -0.831 
43*-435  6o".5i 


\ 


392 


APPARENT  PLACES  OP  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
10.7 
20.7 

307 
Feb.    9.6 

19.6 

Mar.    1 .6 

II. 6 

21.5 
31-5 

Apr.  10.5 
20.5 

304 
May  10.4 

20.4 

303 
June   9.3 

19-3 

293 
July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 
Nov.   5.9 

159 

25.9 
Dec.    5.8 

15.8 
25.8 

357 

Sec  (5,  Tan  (5 
Mean  Place 


D4,  S,  Du,  S 


€  TJtsm  Majoiis. 
(Alioih.) 
Mag.  1,7 


Risht 
Ascension. 


h 
12 


m 
50 


s 
18.69 

19.20  ^' 
19.70  5^ 

20. 1 8  ^^ 

20.61  ^^ 

38 

20.99 

21.31 

21.56 

21.74 

21.84 


32 

25 
18 

10 
4 


21.88 
21.85    ^ 
21.76   9 
21.62  '^ 

22 

21.21 
24 


20.97 
20.70 

20.43 
20.15 

9.88 
9.62 

9.37 

915 
8.96 

8.81 
8.71 

8.66 
8.67 

8.74 

8.89 

9.10 

9.38 
9.72 

20.13 

45 

21.06  ^ 
21.57  5^ 


20.70  ^ 
27 
28 

27 

26 

25 
22 

15 

10 

5 
I 

7 

15 

21 
28 
34 
41 


Declina- 
tion N. 


+  5624 


It 


52.7 

51.4 
50.6 

50.5 
510 

52.1 

53-7 

55.7 
58.0 
60.6 


13 
8 

I 

5 
II 

16 
20 

23 
26 

27 


63.3  ^^ 
66.0  ^l 

68.6  '^ 

71.0 

73'^ 


74.9 

76.3 

77.2 

77-7 
77-7 

77.2 
76.2 
74.8 
73.0 
70.7 


24 
21 

18 
14 

9 

5 
o 

5 

10 

14 
18 

23 
26 


29 


68.1 
65.2 
62.0^^ 

5'-"  It 

51.4 
47.8 

44-3 
40.9 

37.9 

35.2 
330 

313 


(^  Viiginis. 

Mag.  3.7 


Right 
Ascensioo. 


36 
35 
34 
30 
27 

22 

17 


1.808       +1.506 
i7'.640    75".62 


-o.oi 
-0.4 


+0.10 
-0.2 


h     m 
12    51 

s 
19.77 


20.11 
20.44 
20.75 


34 
33 
31 

2 1 .03  ^^ 
24 

21.27 
21.48" 

21.66 
21.79 
21.89 


18 

13 
10 

6 


21.95 
21.98 

21.98 

21.96 

21.92 

21.86 
21.79 
21.71 
21.62 
21.52 

21.42 
21.32 
21.22 
21.14 
21.07 

21.02 
20.99 
21.00 
21.04 
21.13 

21.25 
21.42 
21.64 
21.90 
22.18 


3 
o 

2 

4 
6 

7 
8 

9 
10 

10 

10 

10 

8 

7 
5 

3 

I 

4 

9 
12 

17 
22 

26 

28 

32 
22.50 
22.83  ^*^ 

23.17^'^ 


Declina- 
tion N. 


+    351 


// 


25.1 
22.9 

20.9 

9.2 

7-7 

6.5 
5.6 
5.0 

4-7 
4-7 

4.9 
5.2 

5.8 
6.4 

7.1 

7.8 
8.6 

9.3 

9.9 
20.5 

21.0 
21.4 
21.7 
21.9 
21.9 

21.7 
21.3 
20.7 
19.9 
18.8 

17.5 

15.9 
1 4. 1 

12. 1 

lO.O 

7.8 

5.5 
3.3 


22 

20 

17 

15 
12 

9 
6 

3 
o 

2 

3 
6 

6 

7 

7 

8 

7 
6 

6 

5 

4 

3 

2 

o 

a 

4 

6 

8 

II 

13 

16 
18 
20 

31 
22 

23 
22 


a  Can.  Yen.  seq. 
Mag.  a. 9 


Right 
Aacenaioo. 


1.002        +0.067 
i9".267    33".oo 


0.00 
-0.4 


0.00 
-0.2 


h 
12 


m 
52 


s 
4.02 
4.41 


39 


5.16 
5.50 

5.80 
6.05 
6.25 

6.39 
6.49 

6.54 

6.55 
6.52 

6.45 
6.35 

6.24 
6.10 

5-95 
5-79 
563 

5.46 

531 
5.16 

5.02 

4.91 

4.82 

4-77 
475 
4.78 

4.85 

4.98 
5.16 

5:39 
5.67 

5.99 

6.35 

6.73 
7.12 


34 
30 

25 
20 

14 
10 

5 


3 

7 
o 


4 

5 
6 

6 


5 
5 
4 
I 


5 

2 

3 

7 

13 

18 

23 
a8 

32 
36 

38 
39 


Declinft- 
tiooN. 


+  3845 


ft 


78.9 
77.2 
76.0 

75.3 
75.1 

75-5 

76.3 
77.6 

79.2 

81. 1 

83.1 
85.3 

87.4 
89.4 

91.3 

930 
94.3 

95-4 
96.1 

96.4 

96.3 
95.8 
950 
93.8 

92.3 


17 
12 

7 

2 

4 

8 

13 
16 

19 
20 

aa 
ai 
20 

19 
17 

13 
II 

7 

3 

I 

5 
8 

12 

15 
19 


22 

as 


90.4 
88.2 

85.7  ^^ 
83.0  *7 

80.0  3^ 
31 
76.9 

73.8  3' 
70.6  3» 

64.6  "2 


S  Mnsce. 
Mag.  3.6 


Right 


61.8 

59.4 
57.4 


28 


24 
ao 


h 
12 


56 


s 
23.09 

2393 
24.73 
25.48 
26.17 

26.77 
27.29 
27.71 
28.03 
28.24 

28.36 
28.38 
28.32 
28.16 
27.92 

27.61 
27.24 

26.82  4^ 

26.35  ^^ 
25.85  5^ 

25.34  „ 

24.83  S' 

24.35 
23.90 

23.52 


84 
80 

75 

69 
60 

52 
42 

32 
ax 
12 

a 

6 

z6 

24 
31 

37 


tian& 


-71    5 

12.8 


48 

45 
38 

30 


1. 383       +0.803 
3'-23S    97".95 


0.00 


+0.05 
-o.a 


23.22 
23.01 
22.92 
22.95 
23.11 


21 

9 

3 
i6- 

29 


23.40 
23.82 
24.36 
25.01 

25.74 


42 
54 
65 
73 
79 

27.36  2 
28.20  *♦ 


14.I 


13 


15.9^' 

21. 1 

31 
24.2 

27.6^ 

3'-^  36 
34-7 1 

42.0 

45-4  !J 

^       27 
22 

x8 

14 

9 

3 

X 

7 

12 

17 
20 

24 
27 

a8 


54.3 

56.5 

58.3 

59-7 
60.6 

60.9 

60.8 
60.1 
58.9 
57.2 
55.2 

52.8 
50.1 
47.3 
44.5^ 

39.2 

36.9  *^ 
35.0 
33.6 
32.8 


19 

14 

8 

3 


32.5 
32.9 
33.9 


4 
10 


3.086       -2.9x9 
24*.  108    a6".a2 


+o.oa 
-0.4 


>.i9 
>.a 


i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


■n  Solar 

Date. 


fVirginis. 
Mag.  3.0 


Right 
Ascenaioci. 


n. 


b. 


0.8 
10.7 
20.7 

307 
9-7 


19.6 

ir.    1 .6 

II. 6 

21.5 
31.5 

)r.  10.5 
20.5 

30.4 
ly  10.4 

20.4 

304 
ne   9.3 

193 

29.3 
ly    9.2 

19.2 
29.2 
ig.  8.2 
18.1 
28.1 

pt.  7.1 
17.1 
27.0 

!t.  7.0 
17.0 

26.9 
3V.    5.9 

15.9 
25.9 

?c.    5.8 

15-8 
25.8 

35.8 

^,  Tan^ 
c  Place 


h 
12 


m 

57 


8 

57.25 
57.60  ^^ 

57.93   ^^ 

58.25 

58.54 


58.79 
59.01 

59.19 
59.33 
59.43 

59.50 

59-53 
59.54 
59.52 
59.48 

59.42 

59.34 
59.26 

59.16 

59.06 

58.95 
58.85 

58.75 
58.65 

58.57 

58.51 
58.48 
58.48 
58.51 
58.59 


32 
29 

25 


22 

18 

14 
10 

7 

3 
I 

2 

4 
6 

8 

8 

10 

10 

II 

10 

10 

10 

8 

6 


3 
8 

12 


16 
21 

25 


58.71 
58.87 
59.08 

59-33  ,^ 

59.62  ^9 

31 

59.93  ,, 
60.26  ^^ 

60.60^"* 


Declina- 
tion N. 


+  11  24 


tf 


46.0 

43.9 
42.0 

40.5 
39.3 

38.4 
37.9 
37.7 
37.8 
38.2 

38.9 
39.7 
40^^ 

41-7 
42.7 

43-7 

44.7 

45.5 

46.3 
46.9 

47.3 
47.6 

47.7 

47.5 
47.2 

46.7 
45.9 
44.9 
43.6 
42.1 

40.3 

38.3 
36.2 

33.9 
31.5 


21 

19 

15 
12 

9 

5 

2 

I 
4 
7 

8 
10 
10 
10 
10 

10 
8 
8 
6 

4 

3 

I 

2 

3 

5 

8 
10 

13 

15 
18 

20 
21 

23 
24 
24 
29.1 
26.8  '3 
24.6  " 


1.020       +0.202 
56-.74I     S6".7S 


a,  Dm  a 


0.00 
-0.4 


+0.01 
-0.2 


^Viiginis. 
Mag.  4.4 


Right 
Ascension. 


34 


h     m 

13   5 

33*18 

3352 
33-86  34 

34- 1 7  ^' 
34-46  2 

34.72 
34.95 
35.13^^ 

35.28  ^5 
35-39 


^3 
18 


II 
8 


35.47 
35.52 

35.55 
35.54 
35.52 

35.47 
35.41 
35.34 
35.25 
35.15 

35.05 
34-95 
34-85 
34.76 
34.68 

34.62 

34.58 

34.57 
34.61 
34.68 

34.80 
34-96 

35.17 

35.42 

35.71 

36.02 

36.35 
36.69 


5 

3 
I 

2 

5 

6 

7 

9 
10 

10 

10 
10 

9 
8 

6 

4 

I 

4 

7 
12 

16 
21 

25 
29 
31 

33 
34 


Declina- 
tions. 


5    5 


// 


12.9 
15.0 
17.1 
19.1 
20.9 

22.4 

23.7 
24.8 

25-6 
26.2 

26.5 
26.7 
26.6 
26.4 
26.1 

25.7 
25.2 

24.7 

24.1 

23.5 

22.9 
22.4 
21.8 
21.4 
21.0 

20.7 
20.6 
20.7 
20.9 
21.4 

22.2 


21 
21 
20 
18 

15 

13 
II 

8 

6 

3 

2 
I 
2 

3 
4 

5 

5 
6 

6 

6 

5 
6 

4 

4 

3 

I 

I 
2 

5 
8 

II 


233 
24.6  '^ 

26.1  'f 

27.9 


29.9 
32.0 

34-1 


20 


21 
21 


1.004         -0.089 

32«.829      7".72 


0.00  -O.OI 

-0.4        -0.3 

(Kph  is] 


48  Conue. 
Mag.  4.3 


Right 
Ascension. 


h 
13 


m 

7 


s 

5508 

55-44 
55-80 

56.14 
56.45 

56.73 
56.97 
57.17 
57.33 
57.44 

57.51 
57-54 
57.54 
57.51 
57.45 

57.37 
57-28 

57.16 

57.04 

56.91 

56.77 
56.64 

56.51 
56.38 
56.28 

56.19 
56.13 
56.11 
56.12 
56.18 


36 
36 

34 

31 
28 

24 
20 
16 
II 


3 
o 

3 
6 

8 

9 
2 

2 

3 
4 

3 

3 

3 
o 


I 

6 

10 


15 
20 


56.28 

56.43 
56.63 
56.88  ^5 

57.17',^ 

57-49  „ 

57.84  II 
58.2036 


Declina- 
tion N. 


+  2817 


tt 


75.2 

73-2 
71.6 

70.5 
69.9 

69-7 
70.0 

70.8 

71.9 

73.2 

74.8 
76.6 

78.4 
80.2 

81.9 

83.5 

84.9 
86.0 

86.9 
87.5 

87.7 
87.7 

87.3 
86.6 

85.6 


20 
16 
II 

6 


3 
8 

I 

3 
6 

8 
8 
8 

7 


4 
I 

9 
6 


4 

7 
10 

13 


16 


84.3 
82.7 

80.8  '^ 

78.6  " 

76.2 


24 
26 


73.6 
70.9 
68.0 
65.2 
62.3 

59.7 
57.2 

55.0 


27 

29 
28 

29 
26 

25 
22 


1. 136      +0.538 
54«.5i4    9i".63 


0.00 
-0.4 


+0.03 


20  Canom  Venat. 

Mag.  4.7 


Right 
Ascension. 


h 
13 


m 
13 


s 
44.66 

45.06  4° 

45.46  ^; 

45.84  f. 

46.20  ^ 

32 

46.52 
46.80 
47.02 
47.20 
47.32 


28 
22 
18 
12 

8 


47.40 

47.43 
47.42 

47.37 
47.28 

47.17 

47.04 
46.88 

46.72 
46.54 

46.36 
46.18 
46.01 

45.85 
45.71 

45.59 
45.50 
45.46 
45.45 
45.49 

45.59 

45.74 

45.95 
46.21 

46.52 


3 

I 

5 

9 
II 

3 
6 

6 

8 

8 

8 

7 
6 

4 
2 

9 
4 
I 

4 
10 


15 
21 

26 

31 
34 


46.86 

47.24  ,^ 
47.63  ^^ 


38 


Declina- 
tion N. 


+41  O 

ft 


51.6 

49.7 
48.3 
47.5 
47.2 

47.5 
48.3 
49.6 

51.3 
53.2 


19 

14 

8 

3 
3 

8 

15 
17 

23^ 


55.4  ,, 

57.7  II 
60.0  ^^ 

62.2  " 
64.3 


66.2 
67.8 
69.0 

69.9 
70.4 


21 
19 


16 

12 

9 

5 

I 


4 

7 
II 


70.5 
70.1 

69.4 

68.3 

66.8  '5 
19 

64.9 
62.7 

60.2  ^f 

57.4  '^ 
54.4 


23^ 


30 

3» 


51.2 
48.0 

44.7 
41.4 

38.3 


3» 

33 

33 

31 
28 


35.5  ^^ 

32.9 
30.8  " 


1.325   +0.870 
44«.057  7 1  ".61 


-o.oi 
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Mean  Solar 

y  Uyditt. 

Mag.  3.3 

z  Centauri. 
Mag.  2.9 

«*  Unue  Majoris. 
(A/iair.) 
Mag.  2.4 

a  YixsinU. 
(Spica.) 
Mag.  1.2 

Date. 

! 
RiKht           Dcclina- 

Right 

Declina- 

Right           Dedina- 

RiRlit 

Dcdiafri   ' 

Ascensicm. 

1 
h     m     1 

Uon  S. 

Ascension. 

.tionS. 

Aflccnwn. 

tioaN. 

tioa& 

•       f 

h     m 

•      t 

h     m 

•      t 

h     m 

•     « 

13    14      -2243 

if 

13    15 

-36  15 

13    20 

+  5521 

13    20 

-1043 

mm 

Jan.    0.8 

s 

17.98  _  1 23.4 

4873 

46.3  ,„ 

s 
31.05 

45.2     - 

s 
43.00 

WW 

8.1 

10.7 

18.35  ^' 

25.4^° 

49.13**" 

48-'    ! 

31.54^^ 

18 

43-4 

43-35  ^^ 

10.2  " 

20.7 

18.71  f^  27.5  "\ 

49.53  ^! 

50.2 " 

32.03  ^  :  42.3  " 

43.69  ^ 

12.3  " 

30.7 

19.04  ^-^ 

^9-7 

49.90*^'  52.5^^ 

32.51  ^    41.8    5 

44.01  ^ 

14-3" 

Feb.    9.7 

1 9-35  il 

31.9" 

50.25^5  ^^^  4 

32.95  ■♦^  ,  42.0   ^ 

44.31  ^" 

16.2^ 

28 

33 

31  :               25 

40 '            7 

a? 

17 

19.6 

'9-^^  oc 

34'  „ 

50.56     ;  57.4 ,, 

33.35  ^.    42.7  ,, 

44.58 

'7-9^ 

Mar.    1 .6 

19.88^5 

36-  " 

50.83 1'   59.9  '5 

33.70  ^^  .  44.0  I 

44.82  ^4 

19-5  ** 

1 1.6 

20.09  *^ 

38.1  ! 

51.05"  62.4  ^^ 

33.99  '*^  i  45.8  '^ 

45.02'^    20.8'^ 

21.6 

20.25  '^ 

39-8 : 

51.24  ^  64.9 

34.21  "148.0" 

45.19 '; 

21.9 

31-5 

20.38  '^ 

41.4  ]^ 

51.39;^!  67.2  J 

34.36  ^5  I 

50.5  '5 

45-32  ^ 

22.8    ' 

10 

14 

10 '       21 

9 

37 

10 

6 

Apr.  10.5 
20.5 

20.48 

20.55  I 

42.8 

44.0  " 

51.49      69.3 
51.56  7  71.2  ^9 

34.45    ^ 
34.47    , 

56.0  »8 

45.42 
45.49  ; 

23.4  ^ 

23.9  ! 

30.4 
May  10.4 

20.58  ^ 

20.59  ' 

44-9   I 
45-7    , 
46.3    I 

4 

51.60  ** 
51.60  ° 

73.0 '" 

74.5  \l 

34-33      1  61.3  _ 

45.52   ^  !  24.2  J 
45-53    ,    24.3  . 

20.4 

20.57  , 

4 

51.57  I 

75-7 :: 

34.19  ,J 

20 

45.52    ^ 

24.2 

3<>.4 

20.53 , 

20.47  I 
20.39 

467  ^ 

51-52  g 
5'-^  10 

76.7  „ 
77.5  ^ 

34.01 

65-7  „ 

45.49    ^ 

24.0 

June   9.3 

46.8  ' 

33.79  , . 

67.4 

45.44  ; 

23.8  ^ 

19.3 

46.8  ° 

5 '34   ° 

77-9    , 

33.55  ^ 
33.29  ,8 
33.0.  ,^ 

68.7  *3 

45.37  I 
^529  " 

23.4  * 

293 

20.30  ^ 

T  T 

46.6  ' 

51-22 

78.0  I 

69.6    9 

22.9  ' 

July    9.3 

20.19 

II 

46.2  ^ 

51.09   •» 

15 

77.S   ' 

4 

70.0    * 

I 

45-9  - 

22.4  ^ 

19.2 

20.08        1  45.6 

50-94  „ 

77-4  , 

3  2 -74  ,. 

699    . 

45-09  „ 

21.8 

21.2 
2a6  ^ 

29.2 

19.96  J  44.9  i 

50.79  ,f 

76.7 ,; 

32.46  »«  !  69.3  _° 

4498" 

Aug.   8.2 

19.84 " 

44.1 

50.64  ^ 

75.7    ,, 

32-19  „ 

68.2  " 

44-87 " 

18.1 

'9-73  " 

+3' : 

50.50   * 

74-5  " 

3 '94  J 

66.7 '5 

xo 

44-77  „ 

20.0  ^ 
19.4 

28.1 

19.63  " 

42.1 '" 

50.38  " 

73-1    ^ 

22 
31.72 

64-7  r 

44.68    9 

8 

10 

10 

'."i 

»9 

»3 

8 

Sept.  7.1 

19.55 

41. 1 

50.28 

^I-^,* 

31.53  ,, 

^2 -4  „ 

44.60 

18.9 

17.1 

19.50  : 

40.1 

50.21     7 

68.4  '^ 

31.38    ^ 

59.7  ' 

44.55    f 

18.5   4 

27.0 

19.49 

39.2  2 
38.4  I 

50.19 

31.28  '^ 

56.6  3 

44-53    I 

18.2    ^ 

Oct.     7.0 

19.51  , 

50.21 

66.9  's 

31.23    I 

53-3  It 

44.55    I 

i8.i   * 

17.0 

19.58  7 

37.8  ^ 

50.28    7 

65.6  '3 

31.25    « 

49-8  ^i 

44.61    ^ 

18.3  * 

13 

3 

13 

II 

0 

36 

11 

27.0 

19.70 

37.5  ^ 

50.41 

64.5  „ 

63.7  r 

31.33  ^. 

4*^-^  ,fi 

44.72  ^^ 

18.7 

Nov.   5.9 

19.87  '' 

37.5 

50.60  '9 

31.48  '^ 

42<^  t 

44.87  '^ 

19-4  \ 

159 

22 
20.09 

37.8  ^ 

^^^•^4  '^ 

63.2  ^ 

3' 71    'I 

38-9  ^^ 

45.07 ": 

2a3  ' 

259 

20.36   ^' 

38.4  ' 

51.13^^ 

63.2  ° 

32.00   9 

35-4  ;f 

45.32  *f 

21.6  '^ 

Dec.    5.8 

20.66  «^° 

39.4 '" 

51.47  ^t 

63.5  ^^ 

32.35  '^^ 

32.2  3 

45.60  *» 

23.1  '5 

33  1             M 

37                0 

41 

30 

31 

i5-« 

20.99        1  40.8 

51.84          64.3 

32.76 

^9-2  « 

45.91  „ 

248  ,^ 

25.8 

21.35  ^'  42.4^^ 

52.23^^^    65.5" 

33.21  ^ 

26.7  »5 

46.24  ^ 

26.7  '' 

35.8 

21.71  -^^ 

44.2 '° 

52.63^°    67.1^^ 

33.69  ^ 

24.6  " 

46.58  34 

28.7" 

Sec  (J,  Tan  (J 

1.084       -0.419 

1.240      -0.734 

1.759       +1.448 

i.otS       -0.189 

Mean  Place 

I7V827     24".io 

48V74I     5i"-30 

30-.405    68".38 

4a'.776      4".So 

D'i/,«,  D«a 

0.00         -0.03 

+0.01         -0.05 

-o.oi         40.09 

0.00        -0.01 

T>^  5,  Do,  ^ 

-0.4 

-0.3    1 

-0.4 

-0.3 

-0.4 

^-3       1 

-0.4 

-^.3 

VEpVi  is\ 
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I  Solar 


0.8 
I0.8 
20.7 

30.7 
•     9  7 

19.7 
.  1.6 
I  1.6 
21.6 
31.6 

.  10.5 
20.5 

r  10.4 
20.4 

304 

e    9-4 
19-3 

293 

y    9-3 
193 

29.2 

8.2 

18.2 
28.1 


g- 


pt.  7.1 
17.1 
27.1 

:t.  7.0 
17.0 

27.0 
DV.   6.0 

15.9 

259 
ec.    5.9 

15.8 
25.8 
35.8 


77  Ursse  Majoris. 
Mag.  1.9 


Right 
Ascension. 


h     m 

13  44 
2.38  ^^ 

2.82^4 
3.26^ 

405 

4-39  ,„ 
4.68  =^9 

4.91  ^i 

5-20 

5.26 

5.27 
5.23 
5.14 

5.02 
4.86 
4.68 

447 
4.24 

4.00 

376 

3.52 

329 
3.08 

2.89 

2.73 
2.61 

2.54 
2.52 

2.57 
2.68 

2.85 

3.09 
3.38 

3.73 
4.12 

4-54 


6 

I 

4 

9 
12 

16 
18 
21 

23 
24 

24 

24 

23 
21 

19 

16 
12 

7 


II 

17 
24 
29 
35 

39 
42 


Declina- 
tion N. 


+  49  43 


It 


20 


513 
49.3 

47.8  ^5 

46.9  \ 
46.6    ^ 


47.0 

47.9 

49-3 
512 

53.5 

56.0 
58.6 
61.3 

63.9 
66.4 

68.6 

70.5 
72.1 

73.2 
74.0 

74-3 

741 

73-4 

72.3 
70.7 

68.8 
66.4 

63.7 
60.7 

57-5 

54.0 

50.5 
46.9 

43.4 
40.0 


9 
14 
19 
23 
25 

26 

27 
26 

25 
22 

19 
16 

II 

8 

3 

2 

7 
II 

16 
19 

24 
27 
30 
32 

35 

35 
36 

35 
34 
31 


28 


36.9 

31.8'^ 


89  Virginis. 
Mag.  5.1 


Right 
Ascension. 


h     m 

13  45 

s 

5.72  ^5 

6.38  ^" 
29 

6-93  '^^ 
7.16^^ 

7-36 
7-52 


765 

7.74 
7.81 

7.84 
7.85 

7.84 
7.81 

7.75 
7.67 

7.58 


16 
13 


9 
7 

3 

I 


3 
6 

8 

9 
II 


7.47  ^^ 
7.36  " 
7.24 
7.12 
7.01 


12 
12 
II 
10 


6.91 

6.83 
6.79 
6.78 
6.82 

6.90 
7.04 
7.22 

7-45 
7.73 

8.04 

8.37 
8.72 


8 

4 

I 

4 
8 

14 
18 

23 
28 

31 

33 

35 


Dedina- 
tionS. 


-1742 


ti 


42.0 

43-9  Z 

47.8  ^^ 
49.8 


20 


51.7 

53-4 
55.0 

56.4 
57.6 

58.6 

59.5 
60.1 

60.6 

60.9 

61. 1 
61. 1 
61.0 
60.7 
60.4 

59-9 

59.3 
58.6 

57.9 
57.2 

56.5 
55.8 

55.1 
54.6 

54.3 

54.3 

54.5 

54.9 

55.7 
56.8 

58.1 

59.7 
61.4 


19 

17 
16 

14 
12 

10 

9 
6 

5 

3 

2 


3 
3 

5 

6 

7 
7 

7 
7 

7 

7 

5 

3 
o 


4 
8 

II 
13 

16 
17 


C  Centaori. 
Mag.  3.1 


Right 
Ascendon. 


h     m 
13    50 


s 
3.36 
3.82 
4.28 
4.72 

5.14 


46 
46 
44 
42 
39 


5.53  ,^ 
5.88  35 

6.18  3^ 

6.44'^ 
6.66 


32 


17 
13 

8 

5 
o 

3 

7 
II 

13 
16 

18 

6.41 

6.22  '9 

6.02  ^° 

5.82 

5.64 


6.83 
6.96 
7.04 
7.09 
7.09 

7.06 
6.99 

6.88 

6.75 
6.59 


20 
18 
16 


5.48 
5.35 
527 
5.24 
5.27 

5.37 

5.54 

5-77 
6.07 

6.42 


13 
8 

3 

3 
10 

17 

23 

30 

35 
40 


6.82 
7.26^ 
7.71   ^ 


45 


Declina- 
tions. 


-4652 


tt 


7.2 
8.4" 

ii.8'9 
14.0 


22 
24 


16.4 
18.9 

21.5 
24.2 

26.8 

29.4 
31.8 

34.1 
36.2 

38.1 

39-7 
41.0 

42.0 

42.7 

43.1 

43.0 
42.6 
41.9 
40.9 

39.5 

37.9 
36.1 
34-2 
32.3 
30.4 

28.7 
27.2 

259 

25.1 
24.7 

24.7 

25.1 
26.0 


25 
26 

27 
26 

26 

24 
23 

31 

19 
16 

13 
10 

7 
4 

I 


4 

7 
o 

4 
6 

8 

9 
9 
9 

7 

5 

3 
8 

4 
o 

4 
9 


7;Bo«tis. 
Mag.  2.8 


Right 
Ascension. 


h     m 
13    50 

s 

38.47 
38.81  3^ 

39.15^^ 

39-49  ^^ 
39.81 


32 
29 


40.10 
40.36 

40.59 
40.78 

40.93 

41.05 
41.14 
41.19 
41.21 
41.20 

41.17 
41.12 
41.04 

40.95 
40.84 

40.72 
40.60 
40.47 

40.34 
40.22 

40.11 
40.02 
39.96 
39.93 
39.95 

40.01 
40.12 
40.27 
40.48 

40.73 


26 

23 

19 

15 
12 

9 

5 

2 


5 
8 

9 
II 

12 

12 

13 

13 
12 

II 

9 
6 

3 

2 

6 

II 

15 
21 

25 
28 


41.01 

41.33  ., 
41.66^3 


32 


Declina- 
tion N. 


+  1848 


// 


70.0 

67.7  ^3 

65.8  '^ 
64.2 
63.0 


62.3 
62.0 
62.1 
62.6 

63.4 


16 
13 

7 


3 
I 

5 
8 

II 

64.5  ^^ 
65.8  '3 

67.3  ;^^ 

68.8  '5 
70.3  ^5 
15 

14 

12 

10 

9 
6 

3 

I 

2 

5 
7 

10 

13 
16 

19 
21 

23 

25 
26 

27 
26 


71.8 
73.2 

74-4 
75.4 
76.3 

76.9 

77.2 

77.3 
77.1 

76.6 

75.9 
74-9 

72.0 
70.1 

68.0 

65.7 
63.2 

60.6 
57.9 


55.3  ^. 
52.8  ^5 

50.4  '^ 


:^,Tand 
an  Place 


1.547      +1.181 
II-.605    73".63 


1.050      -0.319 
I4'.978    40".  10 


1.463       -1. 068 
i3'.77i     i3".73 


1.056      +0.341 
38».254    84".20 


^a,  Dm  a 


>.oi 
>.4 


+0.07 
-0.4 


0.00        -0.02 
K>.4  -0.4 

[Eph  15I 


+0.01 
-0.4 


-0.06 


0.00 


•f0.03 
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Mean  Solar 
Date. 


Jan.  0.8 
I0.8 
20.7 

30.7 
Feb.    9.7 

19.7 
Mar.  1.6 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 

30.5 
May  10.4 

20.4 

30.4 
June   9.4 

193 

293 
July    9.3 

19-3 
29.2 

Aug.    8.2 

18.2 

28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 
Nov.  6.0 

159 

25.9 
Dec.    5.9 

15.8 
25.8 

35.8 


^Apodis. 
Var.  5.5-6.6 


Risht 
Ascension. 


Sec^,Tan<5 
Mciin  Place 


D^i^  a,  Dm  a 


h  m 
13  56 

s 

57-52 
58.65  "3 

59.79"^ 
60.90"^ 

61.97'^ 


62.96 
63.86 
64.66 

65.33 
65.88 

66.30 
66.59 
66.74 
66.76 
66.65 

66.41 
66.04 

65.58 
65.01 

64.37 


99 

90 
80 

67 
55 
42 

29 

15 

3 

II 
24 

37 
46 

57 
64 

70 


74 


63.67 
62.93 
62.18    75 


60.77 

60.16 
59.66 

59.29 
59.08 

59.04 


61 

50 

37 
21 

4 
14 


33 


59.18 

59.51 
60.02    ^ 

60.71    ? 

61.54  *^ 
95 

62.40 

64.65 "' 


Declina- 
tions. 


-7623 


If 


2.2 

2.5 

3.4 
4.8'^ 

6.8^^ 
23 

91       o 

1 1.9  '^ 
14.9  ^^ 

18.2  ^3 

21.6  3^ 

35 

25.1 
28.6  ^5 

32.0  ^^ 
35.3  ^^ 

29 

43.8  ^5 
21 

45.9  ,^ 

47.6  ]l 
48.8 


12 

7 


49.5 
49.6 
49.2 

48.3 
46.9 

45.0 

42.7 
40.1 

37.3 
34.4 


I 

4 

9 

14 

19 

23 
26 

28 

29 

29 


28 


31.5 
28.7 
26.2  ^5 

24.1  " 


22.3 

21. 1 
20.4 
20.3 


18 
12 

7 
I 


r  YizsiiiU. 

Mag.  4.3 


Right 


4.250 

60*.  2 13 

40.05 


-4.130 
i3".79_ 
-0.24 
-0.5 


h     m 

13  57 

8 
19.27 

19.60  ^^ 

19.93  33 
20.26  ^^ 
20.57  ^' 


20.86 
21.12 

21.35 

21.55 
21.71 

21.84 

21.93 
22.00 

22.04 

22.06 

22.05 
22.02 
21.96 
21.89 
21.80 

21.70 

21.59 
21.47 

21.36 

21.24 

21.14 
21.06 
21.01 
20.99 
21.01 

21.07 
21.18 

21.34 

21.54 
21.79 


29 

26 

23 
20 
16 

13 


9 
7 
4 

3 
I 

3 
6 

7 
9 

TO 

II 
12 
II 
13 
10 

8 

5 

3 
3 

6 

II 
16 
20 

25 
28 


22.07 
22.38  3^ 

22.70  ^^ 


Declin*- 
tiooN. 


+     156 


r/ 


68.6  " 
66.6  ^° 
64.8 
63.2 


61.9 
61.0 
60.3 

59.9 
59.8 

60.0 
60.4 
60.9 
61.6 
62.3 

63.2 
64.0 
64.8 

65.5 
66.2 

66.8 

67.4 
67.8 

.68.0 

68.2 

68.2 
68.0 

67.5 
66.9 

66.0 

64.9 
63.6 
62.0 
60.2 
58.2 

56.2 
54.0 
51.9 


18 
16 

13 


9 
7 

4 

I 


4 
5 
7 
7 
9 

8 
8 

7 

7 

6 

6 
4 

3 
3 
O 

2 

5 
6 

9 

II 

13 
16 

18 

20 

30 

33 
31 


1. 001         +0.034 

19".  165     79".56 


0.00 


0.00 


11  Boatis. 
Mag.  6.1 


Right 


h     m 

13  57 

8 
19.48 

19.83  II 

20.19*^ 

20.54  ^5 

20.87  ^^ 
31 

21.18 
21.46^* 

21.70^^ 

20 
21.90 

17 
12 


22.07 

22.19 
22.28 
22.33 

22.35 
22.34 

22.30 
22.23 
22.14 
22.03 
21.91 


9 

5 

2 

I 
4 

7 

9 

II 

12 
14 


21.77^^ 
21.62    ^ 

21.47  '5 

IS 
21.32    ^ 

21.18'* 
13 

21.05 

20.95 
20.87 

20.83 

20.82 


20.87 
20.97 
21.12 
21.32 
21.56 

21.85 
22.17 


10 

8 

4 

I 

5 


10 

15 
20 

24 
39 

32 


22.51  34 


Dedina- 
tiooN. 


+  2747 


/« 


310 
28.7  "3 
26.9 

25.4 
24.4 


18 

15 

ID 

5 


23.9 
24.0 

24.4 

25.4 
26.7 

28.2 
30.0 

31.9 


I 

4 
10 

13 
15 

18 
19 


/3  Centeiui. 
Mag.  0.9 


Right 
AjomsuMi. 


33-9  !! 
35.8   2 


37.6 

39.3 
40.8 

42.0 

42.9 

43.5 
43.8 

43.8 

43.4 
42.7 

41.6 
40.2 

38.5 
36.5 
34.2 


18 

17 

15 
12 

9 
6 

3 
o 

4 
7 

IX 

14 
17 

30 

23 
25 


27 


31.7 
29.0 

26.1   ^9 
^3-'   30 

39 

39 

14.6  ^7 
12.1  ^5 


20.2 


h     m 

13  57 


1. 130     +0.527 
19". 286    47".97 


.01 
-0.3 


+0.03 
-0.5 


s 

47.91 
48.50 

49.09 

49.67 

50.22 

50.73 

51.19 
51.60 

51.95 
52.24 

52.47 
52.64 

52.75 
52.80 

52.80 

52.73 
52.62 

52.45 
52.24 

51.99 


59 
59 
58 
55 
51 

46 
41 
35 
29 
23 

17 
II 

5 
o 

7 

II 
17 

31 

25 
37 


Dednu- 
tioaS. 


51.72 
51.42 
51.12 
50.82  3^ 

50.54 


30 
30 


38 

25 


50.29 
50.08 

49-94 

49.87 
49.88 

49.98 

50.17 
50.46 

50.82 

51.26 

51.77 
52.32 
52.90 


31 
14 

7 

I 

10 

19 
39 

36 

44 

51 

55 
58 


-5957 

H 

394 


40.2 
414 

43.1 
45.2 

47.5 
50.2 

53.0 

56 

59 


8 
12 

21 
23 

27 
38 


56.0'' 

31 
59- 1 

30 

62.1 

65.1 '' 
68.0 

70.7 

73.2 


29 

27 

25 
22 


75-4  „ 

80.1 

7 
3 


80.8 

81.I 
81.0 

80.4 

794 
78.0 

76.2 
74.2 
71.9 

69.5 
67.1 

64.8 

60.7 ,1 

580  6 

574  , 
57-3  . 
57-7 


I 

6 
10 

14 
18 

20 

23 
24 
24 

2i 
22 


1.998      -i.73<> 
48».8i9    48;'.55 


+0.03 
-0.3 


-0.10 
-0.5 
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mSolar 
>ate. 


TT  Hydne. 

Mag.  3.5 


Rijpbt 
Ascensioii. 


I.  0.8 
10.8 
20.8 

30.7 
t>.     9.7 

19.7 
T.      1 .6 

1 1.6 
21.6 
31-6 

>r.  10.5 
20.5 

30.5 
ly  10.5 

20.4 

30.4 
ine  9.4 

193 

29.3 
uly   9.3 

193 
29.2 

«g.  8.2 

18.2 

28.2 

Pt  7.1 
17.1 
27.1 

^  7.0 
17.0 

27.0 
ov.  6.0 

»5.9 

25.9 

"^   5.9 

15.9 
25.8 

35.8 


h 
14 


m 
I 


3149  „ 

31.86^7 

32.23 

32.59 
32.93 


37 
36 
34 
32 


33.25 

33.54 
33.80 
34.02 

34-21 

3436 
3448 
34-57 
34.63 
34-65 

34.65 
34.62 

34.57 
34-49 
3440 


29 
26 
22 

19 
15 

12 

9 
6 


3 

5 
8 

9 
12 


13 
13 


3428 

34-15 
34.02 

33.88  '^ 
33.75  j^ 

33.64 
33.54 
33.48 
33.46 
33.48 


10 
6 

2 
2 


33.55  „ 

33-68  ]l 
33-86  '* 

3409  ^ 
34-36  »7 

34-68 
35-02  34 

3538  3<^ 


Decluui- 
tianS. 


—  26  16 


tt 


24.0 
25.6 

27.4 
29.2 

31.2 

33.2 

35.1 
37.0 
38.8 
40.4 

41.8 

43.1 

44.3 

45.3 
46.1 

46.7 
47.1 

47.3 
47.4 
47.3 

47.0 

46.5 
45.8 

45.1 
44.2 

43.2 
42.2 

41.2 

40.2 

39.4 

38.8 

38.4 

38.3 
38.6 

39.1 

39.9 
41. 1 

42.5 


16 
18 
18 
20 
20 

19 

19 
18 

16 
14 

13 
12 

10 

8 

6 

4 

2 

I 
I 

3 

5 

7 

7 

9 
10 

10 

10 

10 

8 

6 

4 

I 

3 

5 
8 

la 
14 


ff  Centauri. 

Mag.  2.3 


Right 
Ascfinion. 


h 
14 
s 
40.21 

40.61 
41.01 
41.41 
41.78 

42.12 

42.43 
42.71 

42.95 
43.16 

43.32 

43.45 

43.54 
43.60 

43.63 

43-62 

43.58 

43.51 
4342 

43.30 

43.17 
43-02 

42.86 

42.70 

42.55 

42.41 
42.30 
42.23 
42.20 
42.22 


m 
I 


40 
40 
40 

37 
34 

31 
28 

24 
21 

16 

13 

9 
6 

3 
I 


7 

3 

2 

7 


13 
30 

as 


42.29 
42.42 
42.62 

43.17^ 
34 

43.51 
43.88  37 
44.27  39 


Dedtna- 
tioaS. 


-35  57 


tt 


5.0 
6.4 
8.0 

9-9 
11.9 

14.1 
16.3 
18.5 
20.7 
22.8 

24.8 
26.6 
28.3 
29.9 
31.2 

32.3 
33.2 

33-9 
34.3 
34.4 

34.3 
33.9 
33.3 
32.4 
31.3 

30.1 
28.7 

27.3 

25.9 
24.6 

23.4 
22.5 

21.8 

21.5 
21.5 

21.9 
22.7 
23.8 


14 
16 

19 
20 

22 

22 
22 
22 
21 
20 

18 

17 
16 

13 
II 

9 

7 
4 

I 

I 

4 
6 

9 
ti 

12 

14 

14 

14 

13 
12 

9 

7 

3 
o 

4 

8 
II 


ce  Dnconis. 
Mag.  3.6 


Richt 
ABCcsision. 


h     m 
14      2 

s 

5.33 

5.91 
6.51 

7.II 

7.70  ^^ 

55 

8.25 

8.74^ 
9.16^ 

9.51 
9-77 


58 
60 
60 

59 


35 
26 


9-94 
10.02 

10.02 

9-94 
9.78 

9.55 
9.27 

8.94 

8.56 

8.15 

7-73 

•7.30 

6.86 

6.44 
6.05 

5-69 
5.37 
5-11 
4.92 
4.81 


17 

3 

o 

8 

16 

23 

28 

33 
38 
41 
42 

43 
44 
42 

39 
36 

32 
26 

19 
II 

3 


6 

17 


4.78 

4.84 
5.01 
5.26  ^5 
5.60  34 
43 
6.03 

6.52^ 
7.07  ^^ 


Declina- 
tion N. 


+  6446 


tt 


29.8 
27.8 
26.4 

25.7 
25.6 

26.2 
27.4 
29.2 

31.4 
34.0 

36.9 
39.9 

42-9  on 
45.8  II 

48.6 


20 
14 

7 
I 

6 

12 
18 
22 
26 

29 

30 
30 


51. 1 
53.2 
55.0 
56.2 

57.0 

57.2 
57.0 
56.2 

54.9 
53.2 


28 
25 

21 

18 

12 

8 


a 
8 

13 
17 
23 

48.3  '^ 

45.3  ^: 

42.0  ^3 

38.4  ^' 
37 

34.7 

30.8  9 

27.0  -^^ 
23.2  3* 

19.7  35 

32 

16.5 
13.6  '^ 
11.3'^ 


(/  Botftis. 
Mag.  4.8 


Right 
Ascrasioa. 


h     m 
14     6 

8 
31.51 

31.86  35 
32.21  35 

32.55  It 

32.88  ^^ 

31 

33.19 

33.47 

33.72  ^ 

33.93 
34.11 


28 


21 
18 

13 


34.24 
34.34 
34.40 

34.43 
34.43 

34.40 
34.35 
34.27 
34.17 
3405 


10 
6 

3 
o 

3 

5 
8 

10 

12 

13 


15 


33.92 

33.77  ^. 
33.62  '^ 

33.48  \l 

33.33  A 


33.20 

3309 
33.01 
32.96 

32.95 

32.99 
33.08 

33.22 

33.40 

33.64 

33.92 


13 
II 

8 

5 

I 

4 

9 
14 
18 

24 

28 

31 


34.23  „ 
34.56  3^ 


Declina- 
tion N. 


+  2529 


ft 


21.2 

8.9^3 
7.0^9 

5.4 

4.3 

3.7 
3.6 
4.0 
4.8 

5.9 


16 

II 

6 

I 

4 
8 

II 

15 


16 

19 

19 
18 


7.4 
9.0 

20.9 

22.8  '? 

'^'^  18 
26.4 

28.1  '7 
29.6  ^5 
30.8 
31.8 


12 
10 

7 


32.5 
32.9 
33.0 

32.7 
32.1 

31.2 
30.0 
28.4 
26.5 
24.4 

22.0    , 

19.4  1 

16.6  ^« 

13.7  '^ 

10.8  ^9 
29 

27 


4 
I 

3 
6 


12 
16 

19 
21 

24 


5.2 
2.7 


25 


S,TsaiS 
m  Place 


1.115      -0.494 
3i».6a4    a4".3o 


1.235 
4o".478 


8 


►725 


a.347       +2.123 
S'.304    54".53 


X.108       '*o.477 
3i'.390    37".59 


T 


a.  Dm  a 

t,J>mS 


-KO.OZ 

-0.3 


-0.03 


40.0Z 

-0.3 


-0.04 

-0.5 

[Bphzs) 


-0.93 
-0.3 


-Ko.za 


).OX 


•W.03 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


cm  Solar 
Ditc 


a.  0.8 
I0.8 

20.8 

30.7 

b.  9.7 

19.7 
ir.  1.7 
II. 6 
21.6 
31.6 

►r.  10.5 
20.5 

30.5 
ly  10.5 

20.4 

30.4 
ne  9.4 

19.4 
29.3 

tiy  9.3 

19.3 
29.2 

iig.  8.2 

18.2 

28.2 

pt.  7.1 
17.1 
27.1 

:t.  7.1 
17.0 

27.0 
5V.   6.0 

15.9 

25.9 

^    5-9 

15.9 
25.8 

35.8 


5, Tan  6 
Qplace 


A.BotftiB. 

Mag.  4.3 


Risht 


h     m 
14    13 

8 
9.28 

9.68  ^° 
42 


41 
40 


O.IO 

0.51 

°-9^  38 
1.29 

1.64^5 
30 

25 


1.94 

2.19 
2.40 

2.55 

2.66 
2.71 
2.71 
2.67 

2.59 
2.48 

2.33 
2.15 
1. 95 

1.73 

1.51 
1.27 

1.04 

0.82 

0.61 
0.44 
0.29 
0.19 
0.13 


21 
15 

II 

5 
o 

4 
8 

II 

IS 
18 

20 

22 

22 
24 

23 
22 

21 

17 

15 
10 

6 

o 


0.13 
0.20 
0.32 
0.51 
0.76  ^5 


7 
12 

19 


1.06 


30 

1.41  ^^ 
1.80^9 


Dcclina- 
tioaN. 


+  4628 


n 


19.9 

17.6  'I 
158 

14-5 
13.9 


18 

13 
6 


13-9 
14.4 

156 
17.2 
19.2 

21.6 


5 
12 

16 

20 

24 

24.1  '5 
26.8  ^7 

32.1 
24 

34.5 
36.6 

38.5 
40.0 

41.0 


41.7 
41.8 
41.6 
40.9 

39.7 


21 

15 
10 

7 

I 

7 
12 

16 


19 


38.1 
36.2 

33«  It 

31.0 
28.0  3<^ 

24.8 
21.3   ^^ 

17.8  35 

14.3  ^^ 

10.8  35 

32 

7.6 

4.6  3° 


A.yiig;l2il8. 
Mag.  4.6 


Right 


h     m 
14    14 


30.35  .^ 
30.69  "^^ 
31.0435 

31.38  3^ 
31.703^ 

32.01 
32.28  ^7 

32.53  II 


32.75 
32.94 

3309 
33-21 
33.31 
33.37 
33.41 

33.42 
33-41 
33-37 
33.31 
33.23 

33.13 
33.01 
32.89 

32.76 
32.64 

32.53 
32.44 
32.37 
32.34 
32.34 

32.40 
32.50 
32.65 
32.85 
33.10 


Declina- 
tions. 


-1258 


/» 


19 

IS 

12 

10 

6 

4 

I 


4 
6 

8 

10 

12  I 
12 

13 
12 

II 

9 

7 

3 
o 

6 

10 

IS 
20 

2S 
28 


2.0 


26 


1.452  +1.053 

9«.239    4i".47 


3,  Dm  a 


-0.02         +0.06 
jpzs ^6 


33.38 
33.69  3^ 
34.02  33 


53.7 

55.5 

57.3 

59.1 
60.9 

62.5 
64.0 

65.3 
66.4 

67.2 

67.9 
68.4 
68.7 
68.9 
68.9 

68.8 
68.6 
68.3 
68.0 
67.6 

67.1 
66.6 
66.0 

65.5 
64.9 

64.4 

63.9 
63.6 

63-4 
63.4 

63.5 

63-9 
64.6 

655 
66.6 

68.0 
69.6 

71-3 


18 
18 
18 
18 
16 

IS 

13 
II 

8 
7 

5 

3 

2 

o 

I 


3 
3 
4 
S 

5 
6 

S 
6 


5 

3 

2 

o 

I 

4 

7 

9 
II 

14 

16 

17 


1.026       -0.231 
30-.430    49".37 


0.00        -o.oi 
-0.3  -0.6 

IBph  zsJ 


8Llbx». 
Mag.  6.3 


Ristat 
Ascension. 


h     m 
14   18 

8 
50.94  ,, 

51.28  34 

51.62  3"^ 

51.9634 

52.28  3^ 
31 

52.59 

52.87 
53.12 

53.34 
53.52 


28 

2S 
22 

18 

16 


53.68 
53.81 

5391 
53.98 
54.02 

54.03 
54.02 

53.98 

53.93 

53.85 


13 
10 

7 
4 

I 


4 

5 
8 

zo 


53.75  „ 

53.64 

53.52 

53.39    3 

53.27 

12 


53.15 
5306 

52.99 
52.95 
52-95 


53.00 

53-09 
53.24 
53.43 
53.67 


9 
7 
4 
o 

S 

9 

IS 
19 
24 
28 


53.95  „ 
54.26  3^ 

54-59  ^^ 


Declina- 
tions. 


—  II   19 


/r 


39-7 
41.6 

43.4 
45.2 
47.0 

• 

48.6 
50.0 

5^.2 
52.2 

52.9 

53.5 
53.9 
54.1 
54.1 
54.0 

53.9 
53.6 

53.3 
52.9 
52.4 

51.9 
51.4 
50.9 
50.4 
49.9 

49.4 
49.0 
48.7 
48.6 
48.7 

49.0 

49-4 
50.2 

51-2 

52.4 

53.9 
55.5 
57.3 


19 
18 

18 

18 

16 

14 
12 

10 

7 
6 

4 

2 
o 

I 
I 

3 
3 
4 

5 
S 

S 
S 
5 
S 
5 

4 

3 

I 

I 
3 

4 

8 

10 

12 

15 

16 
18 


1.020       -0.200 
5i».03o    34".8i 


0.00 
■^•3 


.01 


d  Botftts. 
Mag.  4.Z 


Right 
Ascension. 


h     m 
14   22 

8 
18.14 

18.57  « 

19.02  ^^ 

19.47  "^^ 
AA 

19.91    ^ 
42 


20.33 
20.71 
21.05 


38 

34 
29 


2^-34 

21.57     3 


21.74 

21.86 
21.92 
21.92 
21.87 

21.78 

21.64 
21.46 

21.25 

21.01 


17 

12 

6 

o 

5 
9 

14 
18 

21 

24 
26 


20.75 
20.48 

20.20 
9.65  '^ 


27 
28 

28 


9.40 
9.17 
8.98 
8.84 
8.76 


8.73 

8.77 
8.88 

9.06 
9.31 


25 

2^ 

19 

14 
8 

3 


4 
II 
18 

^5 
31 

9.98  3^ 


20.39 


41 


Dedina- 
tiooN. 


+  5213 


It 


73<^ ,, 
70.6  ^t 

68.8  ■ 

67.6 

66.9 


18 
12 

7 


67.0 
67.6 
68.8 
70.6 
72.8 


6 
12 
18 
22 

2S 


75-3 
78.0  ^7 

80.8 

83.6 

86.4 


88.9 
91.2 
93-2 

94-7 
95.9 

96.6 
96.8 

96.5 
95.7 
94-5 


28 
28 
28 

2S 


»3 
20 

IS 
12 

7 


3 
8 

12 
17 


21 


92.8 

88.2  ^5 

85.3  '^ 
82.2  3^ 

34 

75-2  3" 

71.537 

67.8  37 
64.2  36 
34 
60.8 

57.8  3^ 
55.1  '' 


1.633       +1.291 
i8«.243    9S".6i 


-0.02 


■KJ.O'J 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30.7 
Feb.    9.7 

19.7 
Mar.  1.7 
1 1.6 
21.6 
31.6 

Apr.  10.6 
20.5 

30.5 
May  10.5 

20.4 

30.4 
June   9.4 

19.4 

293 
July    9-3 

19.3 

293 
Aug.    8.2 

18.2 

28.2 

Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.   6.0 

16.0 

259 
Dec.    5.9 

15-9 
25.8 

35.8 


83  Bo<(tts. 

Mag.  5.4 


Rieht 
Ascension. 


h      m 

14  35 


4034 
40.72 

41. II 

41-52 
41.91 

42.29 
42.64 
42.96 

4323 
43.46 

43.64 

43.77 

43.85 
43.88 

43.88 

43.83 

43.74 
43-62 

4346 
43.28 

43.08 
42.86 
42.63 
42.40 
42.17 

41.95 
41.75 
41.58 
41.46 

41.38 

41.35 
41.38 
41.48 

41.63 
41.85 

42.12 
42.44 
42.80 


38 
39 
41 
39 
38 

35 

32 

27 

23 
18 

13 
8 

3 
o 

5 

9 
12 

16 

18 

20 

22 

23 

23 

23 
22 

20 

17 
12 

8 
3 

3 
10 

15 
22 

27 

32 
36 


Declina- 
tion N. 


+  44  45 


n 


21 


53.9 
51.4 
49.3    ,^ 
47.8   'I 

46.9    9 


46.7 
47.0 

47.9 
49.3 
51.2 

53-4 

55.9 
58.6 

61.3 
63.9 

66.4 
68.7 
70.8 

72.5 
73.8  '\ 


3 

9 

14 

19 
22 

25 

27 

27 
26 

25 

23 
21 

17 


a  Apodls. 
Mag.  3.8 


74.7 
75.1 
75.2 

74.7 
73.8 

72.5 
70.8 

68.6 

66.1 

63.2 


4 
I 

5 

9 

13 

17 
22 

25 
29 

31 


60.1 
56.8  ^l 

53.3  f' 
49.8  ^5 

46.3  ^^ 


43.0 
39.9 
37.1 


33 


31 
28 


Right 
Ascension. 


h     m 

14  37 

s 

10.33 

13.00  '^ 

14.37'^^ 

15.72  ^^^ 
129 

17.01 

18.21"° 

19.32  "' 

20.31 

21.16 


21.86 
22.41 

22.79 
23.01 

23.06 


99 

85 
70 


55 
38 
22 

5 
II 


22.95 
22.68   ^7 
22.25    ^^ 
21.69 
21.00 


56 
69 

79 


20.21 

9.35 
8.44 

7.51 
6.61 

5.78 

5.04 

4.44 
4.00 

3.76 


3.73 
3.92 

4.34 
4.98 
5.82 


86 

91 

93 
90 

83 

74 
60 

44 
24 

3 

19 
42 

64 
84 

lOI 


Declina- 
tion S. 


-7840 


/> 


6.8s 
7.98  "5 
9.25 


127 


3 
2 


56.8 

56.5 

56.7 

57.4    ^ 

58.7  '' 
17 

60.4 
62.6 


65.2 
68.0 


22 
26 
28 

71.1^' 
33 

77.8  3J 
81.2^4 

84.6  3^ 

87.8  3^ 

31 

90.9 

93-7,, 
96.2^5 

98.3:; 

1 00.0   ' 

101.2 
101.9 
102.0 
101.6 
100.7 


28 


12 

7 
I 

4 

9 

15 

99-'  19 

95.0;^ 
924,^ 

29 
86.6 
8^6  3° 

80.8"^ 

7^-^22 
76.1" 

'       18 


/iVizclniB. 
Mag.  4.0 


Rijfht 
Ascension. 


74.3 

73.0 
72.2 


8 


h     m 

14  38 


s 

34.58 
34.90 
35.24 
35.57 
35.89 

36.20 

36.49 

36.75 
36.98 

37.18 

37.35 
37.50 
37.61 
37.69 
37.75 

37.78 
37.78 
37.76 
37.71 
37.64 


32 
34 

32 
31 

29 
26 

23 
20 

17 

15 
II 

8 

6 

3 


5 
7 
9 


37.55 
37.44 
37.32 

37.19^, 
37.06  ^ 


II 
12 

13 


36.94 
36.83 

36.74 
36.69 

36.67 


12 

II 

9 

5 

2 


8 
12 


36.69 

36.77 
36.89 
37.06  ^7 

^7-54  ,„ 
37.83  I 
38.14'" 


Declina- 
tioaS. 


-517 


n 


28.5 

30.4 
32.3 
34.1 
35.7 

37.1 
38.3 
39.2 

39.9 
40.3 

40.5 
40.5 
40.3 

39-9 
39.5 

39.0 

38.4 
37.8 
37.2 
36.6 

36.0 

35.5 
35.0 
34.6 
34.2 

34.0 

33-9 

33-9 

34.1 

34.5 


19 

19 

18 

16 
14 

12 

9 

7 
4 

2 


4 

4 
5 

6 
6 
6 
6 
6 

5 
5 
4 
4 

2 

I 
o 

3 

4 
6 


eBootii. 

Mag.  2.7 


Ricbt 
Asccnsioa. 


Derlins- 
tiooN. 


35.1 

35.9 
37.0 

38.3  ^^ 

41.4 


8 
II 

13 


43.2 
45.1 


18 
19 


h     m 
14   41 

6-37  „ 
6.70^ 

7.05  ^^ 

7.40  ^^ 

7-74  ?t 
32 

8.06 

8.64  ^^ 


+  2725 

38-3 ,. 
^^    21 


33-7 
32.0 

30-7 


17 
7 


8.88 
9.09 

9.26 

9.39 
9.49 
9.55 
9.58 

9.58 

9-54 
9.48 

9-39 
9.28 

9.15 
9.00 

8.84 

8.68 

8.51 

8.35 
8.21 

8.09 

8.00 

7.95 

7.94 

7.99 
8.09 

8.24 

8.44 

8.69 

8.97 
9.29 


24 
21 

17 

13 
10 

6 

3 
o 

4 
6 

9 
II 

13 

15 
16 

16 

17 
16 

14 

12 

9 

5 
I 

5 
10 

15 
30 

25 

38 
32 


30.0 
29.8 
30.1 
30.8 
32.0 


8 

3 

7 
la 

IS 

33.5  ,8 
35.3^ 

21 
21 
20 


37-3 

[394 

41-5 


43.5  ,^ 

45-4  /g 
47.2  ,5 
48.7, 

5«-^  10 


510 
51.6 
51.9 

51.8 
51.4 


6 

3 
I 

4 

7 

50.7  ,, 
49.6  ,5 

46.3  ,, 
44.2,4 

418,6 
39-2  ,8 

36.4^ 

33-4^ 

30-4 ,9 

27.5  ,8 

24-7 

22.0 


27 


Sec  6 ,  Tan  S 
Mean  Place 


1.408      +0.992 
40". 501    74". 81 


5.098      -4.999 
i4".370    66". 42 


1 .004       "O.093 


// 


34\733    3i''.29 


1. 137      40.519 
I6-.494    55"-'i 


D^^  a,  Dot  a 


-0.02 
-0'3 


+0.05 
-0.6 


+0.08 
^•3 


-0.26 
lEpVv  i5\ 


0.00 
-0.3 


0.00 
-0.6 


).OI 

>.3 


40.03 
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109  Viisinis. 

8  Librae. 

ajAhtm. 

Qroombridge  8164. 

Mag.  3.8 

Mag.  5.3 

Mag.  a. 9 

Mag.  5.7 

an  Solar 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

tion N. 

Ascension. 

turns. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h     m 

•       / 

h     m 

•      t 

h     m 

•      / 

h     m 

•      f 

14  41 

+    2  14 

14  45 

-1538 

14   46 

-15  41 

14  49 

+  59  37 

I.      0.8 

56.88 

52.1 

58!68 

44.2 

s 

10.13 

25-3    . 

s 
16.31 

57-5    . 

I0.8 

5720^^ 

50.0  " 

59.02  34 

45-7 ' 

10.46  33 

26.9  'J 

16.77  f 

54-9 

20.8 

57.53  ^^ 

46.3  „ 

59-36  34 

AT  ±  '7 
49-0  " 

10.81  35 

28.5  ! 

17.27  I 

5^-9   ° 

30.8 

57.86  33 

59.71  35 

11.153^ 

31.8  'J 

17.78  5 

51-5  ^^ 

:>.      9.7 

58.18  3^ 

44-8 'S 

60.04  33 

50-7  '^, 

1 1 .49  34 

18.29  5^ 

50.8    7 

31 

13 

3» 

IS 

32 

16 

50 

I 

19.7 

58.49    « 
58.77  'I 

^^3-5  ,„ 

60.36 

52-2  „ 

II.81 

33-4  ,, 

18.79^^ 

50.7    , 
51-3   * 

r.      1.7 

4=^-5  " 

60.66  3° 

53-6  '-^ 

12.11  3° 

34.8  '* 

19.26  ^' 

II. 6 

20 

59-03 ,, 

6 

41-9  , 

60.94^* 

54-9   ^ 

12.38  'I 

36-0  " 

19.68  f 

52-5 

21.6 

59-26  2 

41.6  3 

61.18  "4 

56.0  " 

12.63  'I 

20.05  3/ 

54-^ 

31-6 

59-46  ~ 

17 

41.6  ° 

a 

61.40;^ 

56.9   5 

12.84  " 
19 

38.0^ 

20.35  ^^ 
24 

5M  Z 

r.  10.6 

59.63    ^^ 

41.8 

^'•58     , 
61.74    ; 

57-6 

13.03  ,^ 

38.8 

20.59  ^. 

59<>  ,„ 

20.5 

59.77    „ 

42-3    1 
42.9    I 
43.7    „ 

58.1    S 

39.3   I 

20.76    ' 

6^-9  '' 

30.5 

59.88    " 

61.87  '3 

58.5    ^ 

13-32    3 

39.7   ^ 

20.86  '"^ 

64-9  ° 

y  10.5 

59.97      I 

61.97  '^ 

58.8    3 

13-41     , 

40.0    3 

20.88    ' 

68.0  3^ 

20.5 

60.02       ^ 

44-6   I 

62.04   ' 

58.9    ' 

13-48    ' 

40.1 

20.84    4 

71.0  3° 

3 

9 

40 

4 

0 

10 

38 

304 

60.05 

45-5  „ 

62.08        58.9 

13-52 

40.1 

20.74    - 

20-58 ; 

73-8  ,. 

ne    9  4 

60.05    ® 

46.5  " 

62.09   ^ 

58.9  ! 

13-54    . 

40.1     ° 

19.4 

60.02    3 

47-4   „ 

62.07   ^ 

58.7  ^ 

13-52     ] 

39.9    ^ 

^°-36 

20.10 . 

78-7   ' 

293 

59.97    ^ 

48-3    ' 
49-1 

62.03   ^ 

58-5  ' 

13-48    * 

39.7     , 

80.6  '9 

ly     9.3 

59.90    7 

61.96    7 

58.2    3 

13.41     ^ 

39.4    ^ 

19.80  3° 

82.0  "> 

•  10 

7 

9 

4 

9 

4 

34 

9 

193 

59.80 

49.8       , 
50.4 

61.87        1  57.8 

13-32  „ 

39.0    ^ 

»9-46 

19.10^ 

82.9 

29.3 

59-69  " 

61.76  "     57.4    ^ 

13.21 

38.6    ^ 

83.4  i 

xg.    8.2 

59-57 

50.9    5 

61.64" 

56.9  ! 

13.08    3 

38.1     5 

18.73^^ 

83.4  ° 
82.8  ^ 

t8.2 

59-44  ,, 

51.2    3 

61.50^^ 

56.4  5 

12.95  '3 

37.6    5 

18.3637 

28.2 

59-31  ,, 

51.4  i 

61.36  '^ 

55-9    ^ 

12.81  '* 

37.1     ^ 

17.99  37 

81.8 '° 

13 

0 

13 

5 

13 

5 

36 

JO 

ipt.  7-2 

59.18 

51.4  ^ 

61.23 

55-4 

12.68 

36.6 

17.63 

80.2 

17.1 

59-07  " 

5'-^^    I 

61.12" 

54-9    I 

12.56" 

36.1     5 

17.3033 

78-2  n 

27.1 

58-98   9 

50.9    ^ 
503    ft 
49-5  ,^ 

61.02  '° 
60.96    ^ 

54-4    f 

12.47    I 
12.41    ' 

35.6    5 

^7-^^  ! 

75-7 
72.9  „ 

ct.    7.1 

58.91    7 

54-1    3 

35.3  : 

16.78  ^ 

17.0 

58.89 

60.94    ^ 

53-9 

12.38    3 

35.1  ' 

16.60  '^ 

69.8  3' 

2 

10 

2 

I 

3 

I 

II 

3S 

27.0 

58.91    , 
58.97   ' 

48.5  „ 

60.96 

53-8 

12.41 

35-0 

16.49 

62.7  3j 

bv.   6.0 

47.2  i 

61.03  J 

540 

12.48    7 

35-2 

16.46    3 

16.0 

59.08 

45-7 

61.15" 
61.33; 

54.4   ^ 
550   ^ 

12.60" 

35-6 1, 

16.51     5 

55-1  ,, 

25.9 

59-25 ,; 

12.77  'I 

36.2  <* 

16.65  ^^ 

>ec.    5.9 

59-46  " 

^'•55" 

55.9    ' 

12.99" 

37-1 ' 

16.87  " 

51.4^^, 

»4 

20 

26 

II 

27 

II 

30 

35 

15.9 

59-70 
59.98     « 

^^•^     ,T 

61.81 

57.0 

13.26 

38.2 

17.17    . 

47.9  _ 

259 

38.1 

62.11  3° 

58.3    [' 

13.56  3° 

39.5  ^i 

17.54^, 

44-7  f: 

35.8 

60.29    -^ 

36.0    ^^ 

62.44  33 

59.8    ^5 

13.88  3» 

41.0^5 

17.97  ^^ 

41.8^9 

t^.Tan^ 

I. cor       +0.039 

1.038      -0.280  1 

1.039             -0.281 

1.978       +1.707 

can  Place 

57".oa4    6i".72 

58"-934 

39".87 

-O.OI 

io*.38o    2 1 ".05 

i6'.884    8o".62 

!^a,  Dmo             0.00          0.00     1 

0.00 

0.00         -0.01 

-o.^-v          Mi.^ 

^9,DmS 

-0.3 

-0.6               1 

-0'3 

-0.7 

-0.3 

-O.I 

\  -^ 

-^A 

fEph  X5I 
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/3  XJrsae  Minorls. 

5*  Librae. 

Piazzi221. 

/^Lupi. 

Mean  Solar 

Mag.  2.2 

Mag.  5.6 

Mag.  5.8 

Mag.  3.8 

Date. 

Right 

Declina- 

Rifht 

Declina- 

Right 

Declina- 

Riftht 

Dntiiu. 

Ascmsion. 

tion  N. 

Ascension, 
h     m 

tion  S. 

Ascension. 

UonN. 

Ascenskn.       tion  S. 

h     m 

•        t 

•       t 

h     m 

h     m 

14    50       4-74291 

14  52  :-ii  4 

ft 

14    52 

+  1446 

/  f 

14   52      -4247 

1    !• 

Jan.     0.8 

54-92 

45-8  ,, 

s 

8.93      1    8.0 

5 

12.26 

^7-8  „ 

S 

56.70                        29.9        , 

I0.8 

55-67  11 

«-4    8 
41.6  '^ 

9.26  33 

9-7 

12.58  3^ 

65-5  '^ 

57.12^ 

30-5   „ 

20.8 

56.49  f, 
57-36  J. 

9.59  33 

1 1.4 '7 

12.90  3^ 

^34    8 
61.6  '* 

57-55  "^l 

3'^4  : 

30.8 

40.4 

9.93  ;^ 

13-23  ^^ 

57.98  ^3 

32.7 

Feb.    9.7 

39.9      I 

2 

10.26  33 

32 

13.56-33 
31 

60.1  ""s 

10 

58.41  ^3 
41 

34- 

19.7 

59"  8r 
59-92 

40.1 

10.58 

16.1 

13.87 

59-1    , 

58.82         35.8.. 

Mar.    1.7 

41.0    9 

10.88  3° 

17.4  '\ 

14.16^9 

58-5    ^ 

59.20  3 

37-7 

11.7 

60.65  73 
61.28  <*3 

4^-4    0 

^^•^5!^ 

18.5 " 

19.3  , 

^443  :^ 

58.3    \ 

59.55  ^J 

39^ 

21.6 

44-4    ! 

^^•39    ^ 

14.67  ^^ 

58.5    ' 

59.87  ^l 

z  20 

31.6 

61.80  s* 

46.9  'I 

II. 61  " 

20.0    ' 

14.88  ^' 

59.1    ^ 

60.15  '^ 

_  21 
43.7  .« 

39 

28 

19 

4 

17 

9 

25 

20 

Apr.  10.6 

62.19 

49-7  ,„ 

11.80 

20.4 

15.05 

60.0 

60.40 

45-7  ^ 

20.5 

62.43    ^^ 

5^-7  '! 

11.96;^ 

20.7    3 

15.20  ^ 

61.1  " 

60.61  " 

20 
47-7 ,, 

30.5 

62.54    " 

55-9 

12.09    3 

20.8     ' 

T5-32  " 

15-40  \ 

62.5  \\ 

60.78  '7 

49-6  :'s 

514  J, 

May  10.5 

62.50       I 
62.32     '^ 

59-'    0 

12.19^° 

20.8    ° 

64.0    5 
65.6  ^^ 

60.92  ^^ 

20.5 

62.1  3° 

12.26     ' 

20.6    ^ 

15-45  ^ 

61.01    ^ 

53-1 ,' 

30 

29 

5 

3 

3 

16 

5 

IS 

30.4 

62.02 

65.0 

12.31 

20.4 

15-48 

67.2 

61.06 

54.6 , . 

June   9.4 

61.60^^ 

67-5  ^5 

12.32 

20.1     3 

15-47 

68.7    s 

61.07    \ 

56.0 

19.4 

61.08    52 
At 

69-7 

12.31     ^ 

19.7    ^ 

15-44  I 

15-38  J 

15-30  * 

70.1    ^ 

61.04    ^ 

II 
51-'   9 

58.0' 
58.7 ' 

29.4 

60.47  .0 ;  71-5  _. 

12.27    ^ 
12.21 

19.3    t 

71.4  \\ 

60.97 

July    9.3 

59-79  ^, 

72.8  '3 

18.8    5 

72.5" 

.60.87  '° 

73 

8 

9 

4 

10 

9 

13 

4 

193 

59.06 
58.28  ll 

73-6 

12.12 

18.4 

15.20 

73-4   » 
74-2    ° 

60.74    . 
60.58    ^ 

59-'  , 

29.3 

73-8    ' 

12.01    " 

17.9    5 

15.08 " 

59-2 
58-4  1 

Aug.   8.2 

57.49  l^ 

73-6    : 

11.89" 

17.4    5 

14.94  \ 

74-6   ^ 

60.40 

18.2 

56.69^,72.8^^ 
55.91  '^     71.5  'I 

11.76    3 

17.0    4 

14.80    4 

74-8   ' 

60.21  '9 

28.2 

11.62  ''^ 

16.5     ^ 

14.65  's 

74.8   " 

60.01  ~ 

57-6 

74    :                      18 

13  i           4 

14 

3 

19 

10 

Sept.  7.2 

55.17  .j  69.7  ^, 

54.48^  67.4^^^. 
53.86  J-^  64.7^' 

11.49      '  16.1 

H-5I  „ 

74-5    , 
73.9   ^ 

59.82 

56.63 
55-3 ,, 
53-9 ,4 
52-3  ,6 

17.1 

11-37";  15-8    3 

14.38  ^J 

59.65    ' 

27.1 

11.28    9     ,5.5    3 

14-27 " 

73.0    9 

59.52  '3 

Oct.    7.1 

53.34 1^ 

61.7^° 

11-21    ^     15.4    ' 

8 

14.19 

71.8  " 

10 

5942  '° 

17.0 

52.92  ^ 

29 

''-'  36 

II. i8    3     15.4    ° 
2               2 

14.14  I 

0 

70.4  - 

59-38    4 

50-7  ,5 

27.0 

52.63  ^^ 

54-7  38 
50.9  3 

11.20 
11.26    * 

15.6     ^ 

14.14 

^^•7  ,„ 

59.39    g 

49-2  ,j 
47-7  „ 

46-4 ,0 
45-4  , 

44-7; 

Nov.   6.0 

52.48  'I 

16.I     ^ 

'4-^8  ,;^ 

^^•7  ° 

59.47    ° 

16.0 

52.47  ^^ !  47.0'^^ 

11-37" 

16.8     7 

14.28  ^° 

64.6  " 

59.61  "• 

25.9 

52.62     5  1  43.2  3 

"•54 

17.7  ^^ 

14.42  ^^ 

62.2  '* 

59-82  " 

Dec.    5.9 

52.92  3° 

39-5  '^^ 

"•75 

18.8  " 

14.62  ^^  1 59.7  '^ 

60.10  ** 

44 

35 

25 

13 

23  '               25 

3» 

159 

53.36 

36.0 

12.00 

20.1 

14.85  , 

57-2    , 

60.42 

44-4  , 

259 

53.93  Z 

32.93 

12.29  "^ 

21.6  '5 

23.2 

15.12^7 

54-7  '5 

60.79 

44-3  ^ 
44-7 

35.8 

54.62  ^ 

30.2     7 

12.60  3' 

15.43^' 

52.3  '-^ 

61.20  ** 

Sec<5,Tand 

3.741        +3.605 

1. 019           -0.196 

1.034      +0.364 

1.363      -«-9'' 

Mean  Place 

56".467     7o"-25 

9". 179          2". 22 

I2".434    8i".i4 

S7'-3S»    3»'_jiL. 

z>  V  ^>  -^^  ^ 

-0.06         +0.18 

0.00        -c.or 

1         0.00         +0.01 

4O.03           -0-M 

Di^S,DmS    1      -o.j          -0.7 

-0.3          -o.-j 

\       -0.^          -o.^ 

.     -0.3         -0.7 

lBp\i  is\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


8  SerpentiB. 

i  Bo<(tts. 

y^Llbne. 

y  XJnae  Minorls. 

[eta  Solar 

Mag.  5.4 

Mag.  3.5 

Mag.  2.7 

Mag.  3.1 

Date. 

• 

Right 

Decima- 

Risht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascauioa. 

tion  N. 

Asceniion. 

tion  N. 

Aflccnaioa. 

tions. 

Asccntton. 

tion  N. 

h     m 

•      1 

h 

m 

•      # 

h     m 

•      » 

h     m 

•      f 

15    10 

+    514 

15    12 

+  33  37 

ft 

15    12 

-94 

ft 

15    20 

+72  7 

m.    0.9 

s 

57-47  „ 

^4-^  „ 

s 
4.20 

34-8  , 

8 
25.51    _ 

'8-7  „ 

s 
49.33  . 

48.0 

10.8 

57-77 1 

62.5  " 

4.52 

3a 

32' 

25.83  ^^ 

22J 

01 

49-94  ^ 
50.63  *^ 

45-3 

20.8 

58-09 1' 

60.5" 

4.87 

35 

29.8  *3 

26.16^3 

43-1  " 

30.8 

58.42  f 

58.7   t 

5.22 

35 
36 

27-9  '' 

26.49  11 

23.6  ^^^ 

51-37  I'* 

16 

41-5   ° 

ib.    9.7 

58-74  ^" 

57-2    f 

5.58 

26.5  't 

26.82  33 

25-1  5 

52-H  „ 

40.6   ' 

31 

12 

34 

8 

3a 

M 

77 

a 

19.7 

59-°5  „ 

56.0 

5.92 

M    'k 

25-7    , 

^7-^4  ,^ 

26-5 

5291  -^ 

40.4 

ar.    1.7 

59-35  f , 

55-1    9 

6.25 

33 

25-5    ' 

27.44  ^3 

27.7  " 

53-65  g 
54-34  ^ 
54-96  "' 

40.8  ^ 

11.7 

59-62  11 

54-6    S 

6.55 

30 
28 

25.8    3 

28.6  9 

41-9 

21.6 

5987  'J 

54-4   , 

6.83 

26.7    9 

29.3          , 

43-6 

316 

60.09" 

54-6    I 

7.07 

24 

28.0  '3 

28.22  ^^ 

29.8         I 

55-49  " 

45-8  " 

30 

4 

20 

17 

20 

3 

42 

30 

>r.  10.6 

60.29 

55-0 

7.27 

29-7  ,„ 

28.42 
28.60  '* 

30.1 

55-91 

484  ,„ 

20.6 

60.46  '7 

55-7   I 

7-44 

17 

3'-7 

30.2    * 

56.22  3' 

51.3 !' 

30.5 

60.59  \l 

566   ' 

7.57 

13 

34.0  3 

28.75 '! 

30. 1 

56-41  '^ 

54-4  ^ 

ly  10.5 

60.70  " 
60.78    * 

57-6   ° 

7.66 

9 
6 

36-4   1 

28.87 

29-9    . 

56.48    ' 
56-42    ^ 

57-6  3» 

20.5 

58.8  " 

7.72 

38-8  '-• 

28.96  9 

29.6   3 

60.8  3« 

5 

la 

I 

»4 

6 

4 

>7 

3» 

30.4 

60.83 

60.0 

7.73 

4'-2  „ 

29.02 

29.2     ^ 

55-97   ! 

639    „ 

ne   9.4 

60.85    ^ 

61. 1  " 

7.71 

2 

«-5 

29.05    3 

28.7    I 

66-7   ! 

19.4 

60.85    "" 

62.3  " 

7.66 

5 

45-6  " 

29.05 

28.2     5 

55-60  37 

69.2  '5 

29.4 

60.81    ^ 

60.75 

9 

63-4  " 

7.57 

49.1 

X4                  13 

29.02    3 

27.7    5 

55-13^ 

22 

71-4  " 

ly    9-3 

64.3    I 
9 

7.46 

28.97    1 

27.2    5 
5 

54-59  5^ 

73-z  [I 

193 

60.66 

65.2 

7.32 

T,      '    50-4       „ 

28.89  ,„ 

26.7 

53-33  ^ 

74.3       „ 

75.1  ! 

293 

60.55 " 

65.9    I 

7.15 

1     5'-3    ' 

28.79  ^ 

26.2    5 

g.    ^-3 

60.43 " 

66.4    5 

6.96 

19 

51.8    5 

28.67 

25.8    ^ 

52-64  !^ 

75.3  ^ 

18.2 

60.29  ''* 

66.8    ^ 

6.77 

19 

51-9 

28-53  \' 

25.3    f 

51-94^° 

75.0  3 

28.2 

60.15  '-* 

67.0    ^ 

6.57 

20 

51-6   3 

28.39   * 

24.9    ^ 

51-23  L 

5 

74.2 

14 

0 

19 

7 

«3 

3 

69 

14 

>t.    7-2 

60.01 

67.0 

6.38 

18 

_  ^ 

50-9  „ 

28.26 

24.6 

50-54 ,, 

72.8 

17.1 

59.88  '3 

66.8    ^ 

6.20 

49-8  " 

28.13  '^ 

24.3    I 

49-89  ^ 

71.0  '* 

27.1 

5976 " 

66.4    ^ 

6.04 

10 

^^■*   0 

28.02  " 
27-94    , 

24.2    * 

00 
49.29 

68.7  ='3 

:.      71 

59-67  ' 

65.7    ^ 

591 

13 

465    ^ 

24.2    ° 

48.76  53 

66.0  '^ 

17.1 

59.62  5 

64.8    9 

5.82 

9 

44-3  '! 

27.89    5 

24.3  : 

48.32  ^ 

62.9  3' 

I 

II 

5 

as 

I 

3 

34 

34 

27.0 

59.61 

^^•7  ,, 

5-77 

27.88                 24.6 
27.92       ^       25.2 

47-98  ^^ 

59-5    , 

\r.    6.0 

59.64    ^ 

58.9  '^ 

5-77 

0 

^776  " 

55-9  f! 

16.0 

59.73  ,^ 

5.82 

5 

36.0  3° 

28.01       9 

25.9  : 

47.66  '^ 

52.2  37 

26.0 

59.86  'I 

5.93 

II 

32.8  3^ 

28.15'^ 

26.8  9 

47.70    ^ 

48.3  ^l 

r.     5-9 

60.04 

57-0  •' 

6.10 

17 

29.6  3^ 

28.34^9        28.0" 

47.88  '* 

44-5  ^! 

22 

21 

22 

32 

24                         13 

31 

36 

159 

60.26 

54.9  _ 

6.32 

26.4 

28.58 

29.3 ,, 

48.19 

40-9  „ 

25.9 

^•52  'J 

5^-7 

6.59 

27 

23.4^ 

28.85    ^ 

30.8    5 

48.62  43 

37-6  33 

35.8 

60.81  *9 

50.6  ^^ 

6.89 

30 

20.5  ^9 

29.153® 

32.4 '' 

49.17  55 

34-6  30 

,  Tan^ 

Z.OO4            +0.092 

1. 201      +0.665 

1. 013           -0.160 

3.260      +3.102 

I»lace 

57'.747    75".36 

4'.i 

)67    S2".65 

25'.843 
0.00 

1 1  ".92 

5i*.29o    7i".i2 

r>-a 

0.00          0.00 

-o.oi        +0.03 

-0.01 

-0.06        +o.it^ 

r>.5 

-«-3 

-0.7      1 

-<>< 

J 

-0.7      1 

-<>.3 

-<i.T 

v  -^^ 

-<».'*. 

(Bph  zsl 


410 


APPARENT  PLA(^ES  OF  STARS,  1915. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/4,  BoOtts  pr. 

r^  Serpentis. 

t  Dnconii. 

SSLibm. 

Mean  Solar 

Mag.  4.5 

Mag. 

5.5 

Mag.  3.5 

Mag.  5.9 

Date. 

1 

RiKht           Dcclina- 

RiKht 

Dei-Iina- 

RiRht       !    Declma- 

Ricbt         Drrfioi. 

Asccnaion.         tian  N. 

Ascension. 

tion  N. 

Ascensun.        lion  N. 

1 

Ascmsiaa. 

tioa& 

h      m 

•     t 

h     m 

•       f 

h     m     1          •      ' 

h     m 

15    21 

+  37  39 

15    21 

+  1543 
II 

15    23      +5915 

—                                                        9i 

15    23      -1625 

ft 

Jan.    0.9 

8 

16.29 

70-4 ,0 

s 
50.42 

20.8 

s 
1.32              26.5 

27.18 

20.3 

10.8 

16.61  3» 

67.6  '\ 

50.72  ^ 

18.4  *4 

1.74   'I 

23.6  ^9 

27.50  3^ 

21.7^ 

20.8 

16.96  35 

653 '' 

51.04^ 

16.3  " 

2.20  ^^ 

21.2^^ 

27.83  33 

23.1^ 

30.8 

17.32  3, 

^3t  ! 

51.36^^ 

14-4  ]\ 

2.69  ^9 

19.4  '^ 

28.18  35 

245^ 

Feb.    9.8 

17.68  3- 

62.0  ^* 

0 

51.69^3 

12. Q  ^ 

3.19   ^^      18.3  " 

28.52  34 

259   . 

36 

8 

32 

II 

50                 5 

33* 

H 

19.7 

18.04  „ 

61.2 

52.01 

II.8 

3.69 

17.8 

28.85  ,, 

273 .. 

Mar.    1.7 

18.3334 

61.0    » 

5^-3^  28 

II. I    7 

4.17  ^ 

18.0    I 

29.16  3'    28.5" 

11.7 

18.70  3^ 

61.4    '^ 

10.9    ^ 

4.62  45 

18.8    * 

29.46  3^    29.6  " 

21.6 

18.99  'I 

62.3    9 

"•'  ^ 

5.02  4^ 

20.3  '5 

29-73  'I    30.5  1 

31.6 

19.25  '' 

63.7  't 

53.08  ^3 

1 1.7  ^ 

5-37  ^^ 

22.3 

29.98  '5     31.3 

32                    10 

21 

9 

29             24 

22  1            0 

1 

Apr.  10.6 

19.47      „      65.5 

53.29  „ 

12.6 

5.66          24.7 

30.20           31.9 

20.6 

'9-^5  \l 

^7-7 : 

5346  \\ 

13.9  '3 

5.89  11 

^7-^  !« 

30.40        1  324 

30.56  \  32.7 ; 

30.5 

19.79   ■* 

IT-r  ^^ 

75-3 :: 

53.60  \* 

»5-3   ^ 
16.9  '^ 

6.04  '5 

30.4  3^ 

May  10.5 

19.89  " 

5372  - 
53.80  ° 

6.13    ^ 

33.5  3 

30.70  * !  32.9 

20.5 

19.94  : 

2 

18.6  'i 
18 

36.7  3^ 
30 

30.81  '*  1 33.0  ^ 

30.5 

19.96 

77-9  „ 

53.85  , 

20.4 

6.10 

39-7   « 

30.89    ,  33.0 

June   9.4 

19.94  I 
19.88  * 

80.4  ="5 

53.87  - 

22.1    ^' 

23.7      _ 

5.99  ^^ 

2o 

45.1^, 

30.93    1 32.9 

19.4 

82.6  " 

4^  V 

53.86 

5.82   ^7 

30.94  J  32.8 

29.4 
July    9.3 

19.79  ,^ 

19.66  '3 

84.7  " 
86.4  '' 

53.81 
53.74  „ 

25.2      *5 
26.5      '^ 

5.60  " 
5-33  ^ 

47-4 
49-2  ^^ 

30.93     32-6 
30.88  5  32.3  \ 

15 

14 

9 

II 

32 

14 

8            3 

1 

193 

19.51     a 

87.8 

53-65  „ 

27-6    . 

5.01 

50.6 

30.80     i  32.0 

293 

■9-33!' 

88.8  '° 

12 
53.53  ^^ 

28.4   \ 
29.0 

4.67  l"; 

5^-5   ! 

30.70  "    3^-7  [ 

Aug.    8.3 

'9.13    ° 

89.3    ■"' 

53.39 ,; 

4.30  37 

51-9    , 

30.58  "  31-3 : 

18.2 

18.92  " 

89.5    ' 

53.24  ^ 

29.4   ^ 

3.91    39 

51.8    ' 
51.2    ^ 

30.44  '4  30.9  * 

28.2 

18.71     ^' 

89.3   ! 

53.09  I 

29.5 

3.52  ^l 

30.30  4 '  30-4  : 

22 

10 

2 

38   '             II 

14  ^ 

Sept.  7.2 

'^•49  ,„ 

88.6 

52.93  ^, 

29.3    . 

3.14      i  50.1 
^•78^;    48.5'' 

30.16      30.0 

17.2 

18.29*° 

«7-5  " 

52.78  5 

28.8    I 
28.0   * 

30.02  '4  29.6  * 

27.1 

18.10 '9 

»5-9    ' 

52.65  ^ 

2.443;^    46.5'" 

29.90  "  29.1  • 

Oct.    7.1 

•795  'I 

84.0  '9 

52.54  " 

26.9  " 

^•^5  :^ 

44.0  ^5 

29.80"  28.8 1 

17.1 

17.84" 

81.7*3 

52.47  ! 

25.6    3 

1.92     3^1.1^9 

29.75  5 '  28.6 

7 

26 

3 

17 

17     32 

I ,       » 

27.0 

•7.77    , 

79-^  0. 

52.44  ^ 

23.9  „ 

1.75  ,^  37.9 ,, 

29.74      28.5  ^ 

Nov.   6.0 

17.75 

76.2    9 

52.45  \ 

22.0    ^ 

1.65 "  34.435 

29.77    3    28.5 
29.85    *    28.7 

16.0 

17.78    3 

73.1  '' 

52.52  ' 

19.9" 

1.63     I     30.8  3J 

26.0 

17.88    ° 

69.8  5^^ 

5^-63  " 

'7-5    : 

1.70     7     27.0  3^ 

29.99  '4    29.2  j 

Dec.    5.9 

r8.04  '* 

66.5  ^^ 

52.79  ^' 

'5-'    t 

1.86  '^     23.337 

30.18  '^i  29.9  [ 

21 

?^^ 

21 

26 

23               37 

»3  1           9 

15-9 

18.25 

63.2 

53.00 

12.5 

2.09           19.6 

30.41         30.8 

259 

18.51  ''^ 

60.0  ^^ 

2^ 

53.25     a 

lO.O  ^^ 

2.40  3^  1  16.2  3^ 

30.69*^    31.9'^ 

35-9 

18.81  3° 

57.0  ^° 

28 

53-53 
1.039 

7.5^5 

+0.281 

2.78  3»      13.1  31 

30.993**    33.1 

Sec  <5,  Tan  (J 

1.263              +0.772 

1.956      +1.681 

1.043      -«.^5 

Mean  Place 

i6\763    88'''.94 

50"  .763 

34".32 

2\326    48".3i 

a7'-596    iS".3« 

D',^a,  D^a 

-0.02         +0.03 

-O.OI 

+0.01 

-0.03         +0.07 

+0.01            -O.OI 

D^  S,  D^  S 

-0-3 

-0.8 

-0.3 

-0.& 

-<i.S 

•^.8       1 

-«-3 

-0.8 

IHpVv  is\ 
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aaSolar 
Date. 


p  Octantis. 
Mag.  5.7 


Rijfht 
Ascension. 


a.  0.9 

10.8 
20.8 
30.8 

b.  9.8 
19.7 

T.  1.7 
II.7 
21.6 

31.6 

r.  10.6 
20.6 

30.5 

y  IO-5 
20.5 

305 
le   9.4 

19.4 

29.4 

y  9.3 


g- 


193 
293 

8.3 
18.2 

28.2 


Jt.  7.2 
17.2 
27.1 

t.  7.1 
17.1 

27.0 

•V.   6.0 

16.0 

26.0 

c.    5-9 

15.9 
259 
35-9 


h     m 
15   23 

8 

20.35 
22.66^31 

247 


2513 
27.71 

30.32 
32.91 

35-42 


258 
261 

259 

251 

237 


Declina- 
tion S. 


—  84  10 

n 

58.2 

57.0" 

56.3     ^ 
56.2 

56.6 


37-79,^^ 

41.96^^ 

173 

4369 

45.14^^^ 
46.29  "5 

47.11 
47.60 


I 

4 
10 


14 


82 

49 
14 


47.74 

47-54 
47.01 

46.16 

45.02 


20 

53 

85 
114 

140 

42.01 

'"■''  z 

34-69  ,„ 

3298  '7' 

31-47 
30-23 
2932. 


57-6 

59°  ,„ 
60.9  '^ 
63.2"^ 

29 

68.8 
75-2^3 

78.5^^ 

81.8^3 

85.1 

88.2  3^ 
30 


91.2 


26 


93"8  ,, 
96.0" 


28.79 
28.67 
28.98 

2973 
30.90 

32.45 
34.33 
36.49 


151 
124 

91 

53 


97.8 

99.2 

lOO.O 

100.3 

lOO.O 


12 

31 

75 
"7 
155 

188 
216 


18 

14 
8 

3 
3 
9 

99- \4 

95.8  ^9 

93.4'^ 
90.8^^ 
30 
87.8 
84.83° 

8i.63^ 
78.63° 
27 


fi  Coronae  Borealls. 

Mag.  3.7 


RiRht 
Ascension. 


75.9 

73.4 

71.4 
69.8 


25 


20 
16 


Place 


9.876      -9-825 
29V89*    6s".28 


.H>.20 


-0.41 
-0.8 


h     m 
15    24 
s 
19.06 

19.37  II 
19.69  3 

20.04  ^^ 

20.38  3^ 
33 

20.71 

2  1 .04  ^^ 
21.343° 

21.61  ^7 

21.86^5 

21 


22.07 
22.25 
22.39 
22.49 
22.56 

22.60 
22.60 
22.57 
22.50 
22.40 

22.28 
22.13 
21.96 
21.78 

21.59 

21.40 
21.23 
21.07 
20.93 
20.84 

20.78 
20.77    ' 
20.82    ^ 
20.92  ^® 


18 

14 
10 

7 
4 

o 

3 

f* 

10 
12 

15 

17 
18 

19 
19 

17 
16 

14 

9 
6 


21.08 


16 
20 


21.28 

^^•53^^ 
21.81  ^^ 


Declina- 
tion N. 


+  2923 

// 

33.8 

29.5  ^ 

28.0  '5 
9 
27.1 
26.7 
26.8 

27.5 
28.6 


4 
I 

7 
II 

15 


30.1 
32.0 

34- 1 

3^-3  ^, 
38.6  ^3 


19 
21 

22 


41.0 

43-2 

45.3 
47.2 
48.8 

50.1 

51. 1 

51.7 
52.0 

51.9 


24 

22 

21 

19 
16 

13 

10 
6 

3 
I 

5 


8 

13 
16 


51.4 
50.6 

49.3 
47.7 

45.8  ^9 

23 

40.9 

32.2  3° 
31 
29.1 

26.1  3° 
28 
23.3 


1. 148       +(^.563 
I9'.47S    53".i2 


-O.OI  -K>.02 

-0.3  -0.8 

[Bph  15] 


v^  Botftis. 

Mag.  5.2 


Risht 
Ascenaian. 


h     m 
15    27 


52.00 

52.33  ^l 
52.68  35 

53.05  ^^ 


53.43 


38 
37 


34 
30 


53.80 

54.15^^ 

54.49 

54-79  ,^ 
55.06  ^7 

55.30 

55-49 

55-64 

55-74 
55.80 


19 

15 
10 

6 


declina- 
tion N. 


+  41    6 


// 


55.82 
55-80 

55-74 
55-64 
55-50 

55.33 
55-14 
54.93 
54.70 
54.46 

54.23 
54.01 
5380 

53.63 
53.50 

53.41 
53.37 
53.40 
53.48 
53.63 


2 

6 

10 

14 
17 

19 
21 

23 
24 
23 

22 
21 

17 

13 

9 

4 

3 
8 

15 
20 


26 


53.83 
54.09 
54.39  ^ 


61. 1 

55-S    ' 
53.9  '^ 

52.5 


14 
8 


51.7 

51.5 

51.9 
52.8 

54-3 


2 

4 

9 

15 
20 


22 
26 


56.3 

58.5 
61. 1 
63.8  ^7 
66.5  ^7 


27 

26 

24 
22 

18 
14 

II 
6 

2 

3 
6 

12 
16 

19 

24 

27 
70.8 

67.8  ^^ 
64^6  3^ 
61.2  34 

''■'  i: 

54-4 
51. 1 


69.2 
71.8 

74.2 
76.4 
78.2 

79.6 
80.7 

81.3 
81.5 
81.2 

80.6 

79.4 
77.8 

75.9 
73-5 


48.1 


33 
30 


1.327      +0.873 
52".57i    8o".o7 


-0.02 
-0.2 


•K5.04 


y  Lupi  (mean). 
Mag.  3.0 


Right 
Ascensum. 


m 


15    29 
s 
27.49  ,^ 
27.88  39 
28.29  4' 
28.71 
29.13 


42 
42 

41 


39 
38 
34 


29.54 

29.93 

30.31 
30.65 

30.97  ^g 

31.25 
31.50    ^ 
31.72 
31.90 
32.03 


22 
18 

13 
10 


32.13 
32.19 

32.21 

32.18 

32.11 

32.01 

31-87 
31.70 
31-52 
31.32 

31.13 

30.94 
30.78 

30.65 
30.57 


3 
10 

16 


30.54 

30.57 
30.67 

30.83 

31.06  J 

31-34  „ 
31.673^ 

32.04  37 


Declina- 
tion S. 


-4052 


// 


3 

7 
10 

14 

17' 
18 

20 
19 

19 
16 

13 
8 


54-8 
55-1 
55.7 
56.5 
57.6 

58.9 
60.3 

61.8 

63-4 
65.1 

66.8 
68.4 
70.0 
71.6 
73.2 

74-6 
75.8 
77.0 

77.9 
78.7 

79-2 

79-5 
79-6 

79-3 
78.8 

78.1 
77.1 
76.0 

74.7 
73-3 

71.9 
70.5 

69-3 
68.2 

67.4 

66.8 
66.6 
66.6 


3 
6 

8 


4 

5 
6 

7 

7 

6 
6 
6 
6 


9 
8 


3 
I 

3 
5 
7 


3 
4 


4 

2 

I 
8 
6 

2 
o 


I '3^3      -0.866 
28'.25S    55".46 


\ 


-<i.^i^ 
-OA 
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in.  0.9 
10.9 
20.8 

»b.     9.8 

19.7 
ar.  1.7 
11.7 
21.7 
31.6 

3r.  10.6 
20.6 
30.6 

ay  10.5 
20.5 

30.5 

me    9.4 

19.4 

29.4 

tly     9-4 


^S- 


193 

293 

8.3 
18.2 

28.2 


pt.    7-2 

17.2 

27.1 

rt.     7-1 

17.1 

27.1 

>v.    6.0 

16.0 

26.0 

KT.     5-9 

15-9 
259 
35-9 


5,  Tan« 


/?  Serpentis. 
Mag.  3.7 


Ri£ht 
Ascension. 


h     m 
15   42 


5.44 
5.72 
6.03 

6.35 
6.67 


a8 

32 
32 
32 


6.99 
7.30 

7.86  ^7 
8.10^^ 


31 
29 


Declina- 
tion N. 


8.32 
8.52 

8.68 
8.81 
8.91 

8.98 
9.02 
9.02 
9.00 

8.94 

8.85< 

8.74 
8.61 

8.46 

8.30 

8.13 
7-97 

7.83 

7.71 

7.62 

7.57 
7.56 
7.60 
7.69 
7.84 


32 

20 
16 

13 
10 

7 

4 
o 

2 

6 

9 


5 
6 

7 

6 

4 

2 

9 

5 


4 

9 

15 

19 


8.03 
8.26  ^^ 

8.53  ^^ 


+  1540 


// 


60.1 

57.7 
55.5 
53.6 
52.1 

50.9 
50.2 

49.9 
50.1 

507 

516 
52.8 

54-3 
56.0 

57.7 


22 

19 

15 
12 

7 

3 
2 

6 
9 

12 

15 

17 

17 
18 


18 

17 
16 


59.5 
61.3 
63.0 

64.6 

66.0  '^ 
12 

67.2 

68.2 

68.9 

69.4 

69.6 


10 

5 

2 


695 
69.1 

68.4 

67.4 

66.1 

64.6 
62.8 
60.7 

58.4 
56.0 

53.5 
50.9 
48.5 


4 

7 
10 

13 
15 

18 
21 

23 
24 

25 

26 
24 


1.039       +0.281 
15'.876    73".45 


).OZ 


+0.01 

-0.8 


K  Serpentis. 

Mag.  4.3 


Right 
Ascension. 


h  m 

15  44 

54- 30 
54.58  '^ 
5489  ^' 
55-21  •>* 
55-54  II 

55-86 
56.17^' 
56-46  ^^ 

56-73  'I 
56.98  'S 

22 
57.20 

57.40 
57.56 

57.69 
57.79 

57.86 
57.90 
57.90 

57.87 
57.81 

57.72 
57.61 

57.47 
57.32 

57.15 

56.98 
56.82 
56.67 

56.54 
56.44 

56.38 
56.37 
56.41 
56.50 
56.63 

56.82 

57.05 
57.31 


20 
16 

13 
XO 

7 

4 
o 

3 
6 


4 

9 

13 

19 

23 
26 


Declina- 
tion N. 


4-1823 


«/ 


58.0 

55.5 
53.2 

51.3 
49.7 

48.6 

47.9 
47.7 
47.9 
48.5 

49.6 

50.9 

52.5 

54.3 
56.2 

58.2 
60.1 
61.9 
63.6 
65.1 

66.4 
67.4 

68.2 
68.6 
68.8 

68.7 

68.3 

67.5 
66.4 

65.0 

63.3 
61.4 

59.2 
56.8 

54.2 

51.6 
49.0 

46.4 


25 

23 

19 
16 

II 

7 

2 

2 

6 

II 

13 
16 

18 

19 
20 

19 

18 

17 
15 
13 

10 

8 

4 

2 

I 

4 

8 

II 

14 
17 

19 
22 

24 
26 

26 

26 
26 


1.054       +0.333 
54'.76s     7i".83 


-o.oi         +0.01 
-0.2  -0.8 

fEph  ts\ 


}Ji  Serpentis. 
Mag.  3.6 


Right 
Ascension. 


h     m 

15  45 

s 

0.51 

0.80  ^9 
31 
32 
32 


I. II 

1.43 
1.75 


2.07 

2.38 
2.67 
2.94 

3.19 

3.42 
3.62 

3-79 

3.94 
4.06 

4.14 
4.20 

4.23 
4.22 

4.18 

4.12 
4.03 

3.91 
3.78 

3.63 

3.48 

3.34 
3.21 
3.10 

3.02 

2.98 
2.99 

3.04 
315 
330 

3.50 

3.74 
4.02 


32 

31 
29 

27 
25 
23 

20 

17 

15 
12 

8 

6 

3 

I 

4 
6 

9 
12 

13 
IS 
15 

14 

13 
zi 

8 
4 

I 

5 
II 

15 
20 

24 

28 


Declina- 
tions. 


-   3  10 


n 


23.8 

25.6 

27.3 

28.9 

30.3 

31.5 
32.5 
33.2 

33.7 

33.8 

33.7 
33.4 
32.9 
32.3 
31.5 

30.7 

29.8 

29.0 

28.2 

27.4 

26.7 
26.0 

25.5 

25.0 

24.7 

24.5 
24.4 
24.5 
24.7 
25.1 

25.7 
26.5 

27.5 
28.7 

30.1 

31.6 

33.3 
35.0 


18 

17 
16 

14 

12 
10 

7 

5 
I 


3 

5 
6 

8 

8 

9 
8 

8 

8 

7 

7 

5 

5 

3 
2 

I 
I 

2 

4 
6 

8 
10 
12 

14 
15 

17 
17 


1.002       -0.05s 
io".949    1 5". 08 


18  H.  Dzaconis. 
Mag.  5.1 


Right 


h     m 

15  45 

s 

20.56 

20.98  ^ 

21.45^^7 

21.96  ^^ 

22.50  ^^ 

55 

23.05 

23.59 
24.09 

24.56 
24.98 

25.33 
25.61 

25.82 

25.94 
25.99 

25.96 
25.86 
25.69 

25.45 
25.15 

24.80 
24.41 

23.99 


54 
50 
47 
42 

35 

28 
ax 

13 

5 
3 

zo 

17 
24 
30 
35 

39 
42 

23.54  ^^ 

23.08  ^\ 
46 

22.62 

22.18^ 

21.77  ^^ 

21.40^7 

21.08  3» 
25 
20.83 
20.66  '7 
20.58    ^ 

20.59 
20.70 


I 

II 
20 


20.90 
21.19  ^^ 
21.56  ^7 


Declina- 
tion N. 


4-6251 


n 


21.9 
18.9^^ 


16.3 

143 
13.0 


26 
30 

13 


12.3 

12.3  ^ 
12.9 

14.2  '^ 
I6.I    '9 

18.4 

21. 1  ^^ 

24.1 3^ 
27.3  3* 

30.5  ^^ 
31 

33.6 

39.4 
41.9*5 

46.8  " 

47.5  ' 
47-7  , 
47-4  \ 

46-5 

38.3  '' 

35-2 

3' -8  ^6 
28.2  36 

"4-5  % 

20.7   ^ 

37 

^7-^36 
13.4^ 

10.2  ^^ 


0.00 
-o.a 


0.00 
-0.% 


\ 


2.192       +1.95Z 
22".o54    43".02 
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Solar 
Date. 


Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.8 
30.8 

9.8 

19.8 

1-7 
11.7 
21.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 
June   9.5 

19.4 

29.4 

July    9-4 

19.4 

293 
Aug.   8.3 

18.3 

28.2 

Sept.  7.2 
17.2 
27.2 

Oct.    7.1 

17.1 

27.1 

Nov.  6.1 

16.0 

26.0 

6.0 

159 
35.9 


Sec^,Tan^ 


t  HercQlii. 
Mag.  3.9 


Right 
Ascciuion. 


h     m 
16    17 

• 
0.08 

0.37  ^^ 
0.70  ^^ 
1.06  3^ 

1.44^' 
39 

1.83 

2.22  ^2 

2.60  3* 

2.95  ^^ 

3.28  ^^ 

3.58 
3.83 

405 
4.21 

4.33 


25 
23 

16 

12 

7 


4.40 
4.42 

4.39 

4-31 
4.19 

4-03 
3.82 

3.59 
3.33 
3-05 

2.77 
2.48 

2.21 

1.97 

1.75 

1.58 

1-47 
1. 41 

1.42 

1.49 


3 
8 

12 

16 

21 

23 
26 

28 

28 

29 

27 

24 

22 
17 

II 

6 
I 

7 

14 


20 


1.63 

1.83 
2.08^5 


DecUna- 
tiouN. 


+  4630 


If 


^^•'  31 

312 

28.8  ^^ 

17 

12 


27.1 


259 

253 

25.4 
26.1 

27.4 

29.2 

31.5 
34.1 
36.9 

39-9 

42.9 
45-9 

48.7 

51-4 
53.7 

55-7 
57.3 
58.5 
59-2 

59-5 

59.3 
58.6 

57.4 
55.8 
53.8 

5^-3 

48.5 

45-4 
42.0 

38.5 


7 

13 
18 

23 
26 

28 

30 
30 

30 
28 

27 

23 
20 

16 
12 

7 

3 

2 

7 
12 

16 

20 

25 

28 

31 
34 
35 
35 


350 

315 
28.2  ^^ 


35 


1.453       +1.054 
IX".  149    54". 7S 


-0.03 
-0.2 


+0.03 
-0.9 


y  Herculii. 
Mag.  3.8 


Right 
Ascenaioa. 


h     in 
16    18 


956 
9.82 

O.IO 


26 
28 

31 


0.41 

0.72  ^^ 
32 

1.04 
1.36  3» 
1.66  3° 
29 


1-95 


27 


2.22 

2.47 
2.69  " 
2.88  '9 

3.05  '^ 
3.18 '3 

10 
3.28 

3.35 
3.38 

3.37 

3-33 

3.26 

3-15 
3.02 

2.87 

2.70 

2.52 

2.34 
2.17 

2.02 

1.90 

1. 81 
1.76 
1.76 
1.82 
1.92 

2.07 
2.27 

2.51 


7 

3 
I 

4 
7 

I 

3 

5 

7 
8 

8 

7 

5 
2 


5 
o 

6 

10 

15 

20 
24 


Declina- 
tioaN. 


+  19  20 

If 

53.6 

48.8  ^3 
46.8  ^° 
45.1 


17 
12 


43.9 

43.1 
42.8 

42.9 
43.6 

44.6 
46.0 
47.6 

49-5 
51.5 

53.6 

55-7 
57.7 
59-6 
61.3 

62.8 
64.1 
65.1 
65.8 
66.2 

66.3 
66.0 

654 
645 
63.3 

61.7 

59-9 
57.8 

55-4 
52.9 

50.3 
47.7 
45-1 


8 

3 
I 

7 
10 

14 
16 

19 
20 

21 

21 
20 

19 
17 
15 

13 
10 

7 
4 

I 

3 
6 

9 

12 

16 

18 
21 

24 

25 
26 

26 
26 


7  Unse  Minoxli. 

Mag.  5.0 


Right 
Ascension. 


1.060       +0.351 
io'.i85    67".03 


-o.oi         +0.01 
-0.2  -0.9 

fEph  xsl 


h     m 
16    19 


5419 

54.74 

55.43 
56.22 

57.09 

58.01 

58.95 

59.87 
60.73 

61.52 

62.20 
62.76 

63-19 
63.46 

63.58 

63.54 

63.35 
63.02 

62.55 
61.96 


55 

69 

79 

87 
92 

94 
92 

86 

79 
68 

56 

43 

27 
12 

4 

19 
33 
47 
59 

70 
61.26 
60.47  79 
59.60  ^7 
58.68  9^ 

57.72  f 
97 

56.75  ^. 
55.80  9^ 

54.89  ^' 

54.03 

53.25 


52.58 
52.04 

51.65 
51.42 
51.36 


86 
78 
67 


54 

39 

^3 
6 

12 


5148 

51.77  : 
52.22 


45 


Declina- 
tion N. 


+  7556 


1/ 


46.3 
43.2 
40.4 
38.2 
36.6 

35.7 
35.4 
35.8 
36.8 

38.5 


31 
28 
22 
16 

9 

3 

4 

10 

17 
22 


4°-7  ,6 
43-3 
46.2  »9 

*^-*  ^', 
52.6  3' 

33 

55-9  „ 

59.1  ^' 

62.1  3° 

64.8  *7 

67.2  '* 

20 
69.2 
70.8 
71.8 

72.4 
72.4 

72.0 
71.0 

69.5 

67.5 
65.1 


16 
10 

6 


10 

15 
20 

24 
28 


31 


62.3 

52.2  ^" 

48.5  '' 
37 

41.236 
37.9  ^^ 


4. 1 19       +3.995 
58V320    65".99 


-O.IO 

-o.a 


+0.11 


y  Apodli. 
Mag.  3.9 


Right 
Ascension. 


h     m 
16   20 


s 


^8.39  !^ 

19.62  "3 

20.94  ^^l 

1^8 

22.32   ^ 


23.72 

25.13 
26.51 

27.83 
29.07 

30.22 

31.24 

32.13 
32.87 

33.45 

33.85 
34.08 

34.12 

33.97 
33.65 

33.16 
32.52 
31.76 
30.90 
29.97 

29.01 
28.07 
27.18 
26.39 

25.73 

25.25 

24.96 
24.89 

25.05 
25.44 

26.05 
26.87 
27.86 


140 

141 

138 
132 

124 

"5 

102 
89 
74 
58 
40 

^3 
4 
15 
32 
49 

64 

76 
86 

93 
96 

94 

89 

79 
66 

48 

29 

7 
16 

39 
61 

82 
99 


Declina- 
tions. 


-7842 


n 


27.6 

25.8 
24.4 

23.5 

23.1 
23.2 

23.8 

24.8 

26.2 

28.0 

30.2 
32.6 

35.3 
38.1 

41.0 

44.0 
47.0 

49-9 
52.7 
55.2 

57-3 

59.1 
60.5 

61.4 

61.7 

61.5 
60.8 
59-6 

57.9 
55.7 

53.2 

50.4 

47-5 

44.5 
41.6 

38.9 
36.4 
34.4 


18 

14 

9 

4 

z 

6 

10 

14 
18 
22 

24 

27 
28 

29 

30 

30 
29 

28 

25 
21 

18 

14 

9 

3 

2 

7 

12 

17 
22 

25 

28 

29 
30 
29 

27 

25 
20 


5.109      -5.010 
22V4I3    3^".4i 


+0.12 
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Mean  Solar 

CO  Hercnlli. 

Mag.  4.5 

rj  Draconic. 
Mag.  2.9 

a  Scoxpii. 

(Antares.) 
Mag.  1.2 

/?Heicnli' 

Mag.  2.8 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right        D 
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17-3 

65.49 :; 

70.9  l 

43-9 

67.0   ' 

"-03  ■' 

68.0  • 

27.2 

65.J2  '■. 

70.9 

24.4>  '^ 

43-9 

12.35  'i 

67.1    ■ 

21-85 " 

68.1  ' 

Oct.    7.2 

64.96  "170.6  3 

24.23    ^ 

43-7  , 

"■9°... 

670   ' 

"■^  'I 

67-9  * 

17.2 

'•47=  ■; 

69.9  _^ 

24.06  '7 

■4 

43-4  ^ 

66.6   4 

21.52- 

21.37 

67.5; 

27.2 

^5'  ,6 

'4.35  ° 

68.9 

23.92 

430 

66.1 
65-3   ' 

66.8  ' 

Nov.   6.1 

67-7 " 

23.81   " 

42.5  = 
41-9  . 
41-3  " 
40.7  I 

11.80" 

21.26  " 

65-9  ; 

16. 1 

64.25 " 

66.2  "S 
64.6  ■' 

23.74    ' 

.1-73 ' 

64.4   » 

21.18  * 

64-7" 

26.1 

64.21  < 

23  73    ' 

11.71 

63.3  " 

21.15   ' 

63-3", 
6.-7i 

Dec.    6.0 

64.24  i 

62.9  'I 

23.76    3 

1.-73 , 

62.0  = 

21.16   ' 

ifi.o 

64  35 ,. 

61.2 

^3-85  ,^ 

40.1 

11.79,, 

*'5!! 

31.23 

59-9  „ 

26.0 

64  52 " 

595  ;i 

57-9 

24.00    5 

39.6  s 

"•9°  11 

57-4" 

21.3a  '« 

S'"?. 

.^fi.o 

64.76 " 

24- i  9'' 

39  2  * 

21.46'* 

56-.'' 

Sec  *.  Tan  S 

i..^^9       -i.iWi 

T.160       ^.587 

1. 001       «.044 

1.014       +o-ifi8 

Mean  Place 

6o-.8i6 

^''-To 

io-.7;S    34".I4 

9..4q6    6s"-9' 

iq'.iCt 

'3--6S 

D'#«,D.a 

'        ^0.^! 

-'o.oi          0.00 

0.00          0.00 

0.00 

1>^*,D.* 

CO 

-'.0 

0.0 

-..0 

-l-O 

0.0 

-1.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


n  Solar 
>ate. 


b. 


T. 


I.  l.O 
II.O 
20.9 

9-9 

19.8 
1.8 
II. 8 
21.8 

317 

T.  10.7 
20.7 

307 

ty  10.6 
20.6 

30.6 
ne   9.5 

195 
295 

ly  9-5 


o  HeronliB. 
Mag.  3.8 


Risht 
Ascension. 


g 


19.4 
29.4 
8.4 
18.4 
28.3 


Pt.    7.3 

173 
27.2 

t.       7.2 

17.2 

27.2 

►V.  6.1 
1 6. 1 
26.1 

c.    6.1 

16.0 
26.0 
36.0 


r,Tand 
I  Place 


h 
18 


m 

4 


s 

2.47 
2.62  '5 

2.82 

3.05 
3.32 


20 

23 

27 
29 


30 
31 
32 


361 
3.91 

4.22 

^•54  ,, 
4.86  32 

31 

5.17 

6.24  ^^ 
6.43 

6.60 '7 

0.72 
6.80 
6.84 


8 

4 

I 


6.83 
6.77 

6.68 

6.55 
6.38 

6.19 

5-99 
5.77 
5.56 
536 

5.18 

503 
4.91 

4.84 

4.82 


6 

9 
13 
17 
19 

20 
22 
21 
20 
18 

15 
12 

7 
2 

3 


8 


4.85 
4.93  ^^ 


Dectina- 
tion  X. 


+  2844 


50.2 

47-4 

44.7 

42.3 
40.1 

38.4 

37-1 

36.4 
36.1 

36.5 

37-3 

38.7 

405 
42.6 

450 

47.6 

50.4 
53.1 
55.9 
58.5 


28 

27 
24 
22 

17 

13 
7 
3 
4 
8 

14 
18 

21 

24 
26 

28 

27 
28 

26 

24 


/i  Sacittaiii. 
Mag.  4.0 


Right       I    Dccliua- 
Ascension.        tion  S. 


60.9 
63.2 
65.1 

66.8  '7 
68.1  ^3 


23 
19 


69.0 

695 
69.7 

69.4 

68.8 


5 

2 

3 
6 

II 

67.7 
66.2  '5 

«A     A     ^S 


57.2 

54.4 
51.6 


28 
28 


h 

18 

8 

3998 

40.18 
40.41 
40.67 
40.96 

41.26 

41.58 
41.91 
42.23 
42.56 

42.89 

43.20 
4350 

43-79 
4405 


m 

8 


1. 141      +0.549 
13*. 580    60". 20 


■OiOI 

0.0 


0.00 

-1.0 


20 

23 
26 

29 

30 

32 

33 
32 

33 
33 

31 

30 
29 

26 
24 


21 


44.29 
44.50  ^^ 

44.67 
44.80  ^^ 
44.89    9 


44.94 

44.94 
44.89 

44.81 

44.69 

44.55' 

44.39 

44.21 

44.04 

43.88 

43.74 
43.64 
43.57 
43.55 
43.58 

43.66 
43.78 
43.95 


5 
8 

12 
14 

16 
18 

17 
16 

14 

10 

7 

2 

3 
8 

12 
17 


-21    4 


63.0 
63.1 
63.3 
635 
63.7 

63.9 
64.0 

64.0 

63.9 
63.8 

63.5 
63.2 

62.8 

62.5 

62.1 

61.7 
61.4 
61. 1 
60.9 
60.8 

60.7 
60.7 
60.7 
60.8 
60.8 

60.8 
60.8 
60.8 
60.8 
60.7 

60.5 
60.4 
60.3 
60.2 
60.1 

60.1 
60.1 
60.2 


I 

2 
2 
2 
2 

I 
o 

I 
I 

3 

3 
4 
3 
4 
4 

3 

3 

2 

I 
I 

o 
o 
I 
o 
o 

o 
o 
o 

I 

2 

I 
I 
1 
I 

o 

o 

I 


VSagittazli. 
Mag.  3.2 


Right 
Ascension. 


h 
18 


m 
II 


1.072        -0.386 
4o".769    55"-37 


+0.01  0.00 

0.0  -i.o 

lEph  15I 


s 

51.65 
51.87 

52.13 
52.43 
52.76 

53.11 
53.47 
53.85 
54.22 
54.60 

54.98 

55-34 
55.70 
56.03 

56.34 

56.61 

56.85 

57.05 
57.21 

57.31 


22 
36 

30 
33 
35 

36 
38 
37 
38 
38 

36 
36 
Z2> 
31 
27 

24 
20 

16 

10 


5 
10 


57.36 
57.36 

57.31 

57.21 

57.08  '3 

17 

5^-7^    o 

56.51  z 
56.30 " 

55.95,, 
55.82  ^l 

55.74 
55.70 

55.73 


55.81 

55.94 
56.13 


n 
19 


Declina- 
tion S. 


-3647 


23.8 
23.0 
22.3 
21.7 
21. 1 

20.7 
20.3 
20.1 
19.9 
19.7 

19.7 

19.7 
19.8 

20.0 

20.4 

20.8 

21.3 
22.0 

22.7 
23.5 

24.3 
25.1 
25.8 
26.5 
27.1 

27.5 
27.7 

27.8 

27.6 

273 

26.8 
26.1 
25.2 

24.3 
23.4 

22.4 

21.5 
20.6 


8 

7 
6 

6 

4 

4 
2 

2 

2 

o 

o 
I 

a 

4 
4 

5 
7 

8 
8 

8 

7 

7 
6 

4 

2 
I 

2 

3 

5 

•f 
/ 

9 

9 

9 
10 

9 
9 


Oroombridge  2688. 

Mag.  5-4 


Right 
Ascension. 


h 
l8 


m 
12 


58.61 

58.75 
58.94 
59.18 

59.45 


14 
19 
24 
27 

31 


33 


59.76 
60.09 
60.44^5 

60.80  3^ 

61.15  ^^ 

35 

61.50 
61.84^^ 
62.15  3' 
62.44  ^9 
62.69  ^5 


22 


1.249       -0-748 
52\576    i6".92 


+0.02 
0.0 


0.00 
-1.0 


62.91 
63.08  '7 
63.20  " 
63.27 
63.29 


63.26 
63.;  8 

63.05 
62.87 

62.66 


8 

13 
18 

21 
24 


26 
28 


62.42 
62.16 
61.88 
61.61  ^7 

61.35^' 


61. II 
60.90 
60.73 
60.61 
60.55 

60.54 
60.59 
60.69 


24 

21 

17 
12 

6 


5 
10 


Dt.clina- 
tion  N. 


+42  7 


37-6  „ 
34.4  ^^ 

28.4  '" 

20 


23.9' 
22.3 

21.4 

21. 1 
21.4 


16 

9 
3 
3 
9 


22.3 

23.7 

25.7 
28.0  *3 
27 


14 
20 


30.7 


30 


33-7 
36.9  ^l 

40.1  2^ 

43.2  2' 

^^•3  20 
29 

49.2 
51.8 

54.2 
56.2 

57.8 


26 

24 
20 

16 

12 

7 

3 
2 

7 
12 

16 
21 

24 
28 

30 
46.0 

42.8  3» 
39.6  ^' 


59.0 

59-7 
60.0 

59.8 

59.1 

57.9 
56.3 
54.2 
51.8 
49.0 


1.348      40.904 
6o'.zi9    47".25 


-0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


86  Diaoonis. 

S  Sacitterii. 

^Serpentls. 

eSactttuU. 

Mean  Solar 

Mag.  5.0 

Mag.  2.8 

Mag.  3.4 

Hag.  1.0 

Date. 

1 

RiKht 

Declina- 

RiRht 

Declina- 

RiKht 

Dcdina- 

RiKht 

Dccbna- 

Asceusion. 

tion  N. 

Asceniion. 

tions. 

Ajoension. 

tionS. 

AsocsuKm. 

tioo& 

h     m 

•       > 

h     m 

•      0 

h     m 

•      t 

h     m 

•    f 

18    13 

+  6421 

^0 

18    15 

-2951 

0f 

18  16 

-255 

0g 

18   18 

-3425 

Tan.     l.O 

8 
21.32 

56-3 

s 
32.30 

62.3 

53*86 

26.4 

■ 
30.90 

39«. 

1  l.O 

21.46'^ 

52.7  ^ 

20 
32.50 

61.9  ^ 

54-03  ; 

27.7  '3 

3x.11" 

391; 

20.9 

21.68" 

49-3  ^'* 

32.74  ^« 

61.6  3 

54-23 :: 

28.9  " 

3' -36'' 

380 

309 

2 1 .99  ^' 

46.2  31 

20 
33.02  '"^ 

61.3  3 

54.46  l\ 

3°°  " 

31.65  9 

37-9  J 

Feb.    9.9 

22.37  ^, 

43.4  '" 

33-32  ^^° 

61.0  3 

54-71 

31.0" 

31-96  f. 

374 

45 

'3 

32 

2 

"7 

0 

33 

4 

19.8 

22.82 

41. 1 

33.64  ,^ 

60.8 

5498  _ 

31.8  . 

32.29  „ 

37.0  ^ 

Mar.    1.8 

23.32  5° 

39-4 '; 

33.98  I] 

60.6  ^ 

55-27  Z 

32.4 ; 

32.64  ^! 

36.6 

- 

II. 8 

23.85  11 

38.3  " 

34-33  :: 

60.4  ^ 

55-56 :' 

327  ^ 

33-01 3' 
33-37  J 

36.3 

21.8 

24.40  55 

37-9   "* 

34.68  35 

60.2  ^ 

55.86  3» 

32.8  • 

36.1 ; 

31 -7 

24.95  7 

38.2    3 

35-03  35 

60.0  ^ 

56.173' 

32.5  I 

33-74 ,' 

35-9, 

54 

9 

35 

2 

30 

5 

37 

2 

Apr.  X0.7 

2549  _ 

39-'  ,/i 

35-38  ^^ 

59-8 

5647  ^ 

32.0    _ 

3*-"  36 
34-47 1, 

35-7 , 

20.7 

25.99  ^ 

40-7  n 

35-72  3;* 

59-7  ' 

56.76 !« 

57.30  »^ 

3' -3    ' 

35-* 

30.7 

26.46  ^' 

42-8 

36.05  33 

59-5  ' 

m^    «.      10 
30.3     „ 

34-81  34 

35-6 

May  1 0.6 

26.87  4' 

45-3  !i 

36.36  3' 

59-4 

29.2      " 

35-14!^ 

35-7 

20.6 

27.21  ^^ 

48.3  3° 

36.65  ^^ 

59-4 

57-55  ,: 

28.0     " 

35.45  ., 

35-8   1 

27 

3' 

26 

I 

22 

13 

*7 

1 

30.6 

27-48  ,^ 

51 -5  ,^ 

3691 

59-5 

57-77  ,„ 

26.7 

35.72 

36i  ,1 

June   9.5 

27.67  '9 

54-9  -'^ 

37.14  ^^ 

59-6' 

57-96  ' 
58.12    J 

"5-4  li 

35.97  J, 

36-5    1 

195 

27.77  '° 

58.4  -  5 

37.33    ^ 

59.8' 

24.0   * 

36.17'! 

36.9    1 

37-5  4 
38.1  '. 

1 

295 

27.79    . 

61.8  ■^•» 

37.48    5 

60.1  3 

58.24  " 
58.32    I 

4 

22.8  " 

36.32  '5 

July    9-5 

27.72     ' 
15 

65.2  34 
32 

37-58  - 

60.5  -» 
4 

21.6  " 

II 

36.43  •; 

19.4 

27.57  ,^ 

68.4 

37-64    , 

60.9 

58.36  ^ 

20.5 

36.49     , 

38.8. 

29.4 

27.33  Jl 

7' -3!^ 

37.65     • 

61.3^ 

58.36  ° 

18.8      * 

36.50    ' 

39-5  ' 

Aug.    8.4 

27.02  ^ 
26.64  ^ 

73-9 ; 

37.61     ^ 

61.8  5 

58.32  1 
58.24  * 

36.46    *     4a  I  " 

18.4 

70.0 

37.52    9 

62.2  4 

I8.I       7 

36.37    ' 

A07  . 
.  41-3  ' 

28.3 

26.21  ^^ 

37.40 

62.6  ^ 

58.13  " 

17.6    5 

36.24  '3 

48 

13 

15 

2 

14 

4 

16 

4 

Sept.  7.3 

25.73  ^^ 

79.3 

37.25  ^g 
37.07  \l 
36.89    ; 

62.8 

57.99 ,. 
57.83  J 

57-67 ; 

17.2 

36.08 
35-90!: 

41.7 

17.3 

25.22  5 

80.2    9 

63.0^ 

17.0    I 

41.9  , 

27.2 

24.69  53 

80.5    3 

63.0^ 

16.9    ' 

35-70  ~ 

42.0  J 

Oct.    7.2 

24.16  53 

80.3    ^ 

36.70  \l 
36.52  '^ 

62.9  ' 

57-50 1 
57.34 1 

17.0    ^ 

3550  '° 

41.9, 

17.2 

23.65     ir, 

79.6    I 

62.7  ^ 

17.2     * 

35-31  '' 

41-7  ! 

48 

13 

15 

3 

13 

4 

16 

3 

27.2 

23.17^^ 

7^-3  18 
76.5  ll 

3^-37  ,, 

62.4 

57.21 

17.6 

35.15     ^, 

41.2  . 

Nov.   6.1 

22.73     ^^ 
22.35     ' 

36.25  " 
36.17   ^ 

62.0  ** 

57.10 " 

18.I     5 

35.02  '3 

34-94    * 

40.7  *; 

16. 1 

74-3  r. 

61.5  s 

57.02 

18.8  7 

40.0  J 
39.2  ^ 

26.1 

22.05     ^° 

71.6^7 

36.14    3 

60.9^ 

56.99  ^ 

34.90    2 

Dec.    6. 1 

21.83" 

12 

68.5  3' 

33 

36.16    ^ 

60.3  ^ 

57.00 ' 

0 

20.6  '* 
10 

34.92    J 

38.3 1 

16.0 

21.71 

65.2 

36.24 

59.8^ 

59-2^ 

5705  ,, 

21.6 

34-99, 

37-5, 
36.7, 

26.0 

21.68   I 

61.7  35 

36.37  :: 

57-^5   ° 

22.8  " 

35.12  ^ 

36.0 

21.75    ' 

58.2  35 

36.54  '^ 

58.8  4 

57.29  ^ 

24.0  " 

35.29  ^ 

35-9 

Sec  d,  Tan  d 

2.312      +2.084 

I-I53 

-0.574 

1. 001      -0.051 

1. 213         -.0.685 

Mean  Place 

24\46o    65". 91 

33". 142     55".oo 

54"  .642     i8".03 

3iV79a    32",s6 

iy^a,D»a 

-0.06         -0.01 

+0.02           0.00 

0.00          0.00 

+0.03               0.00 

0.0 

-1.0       1 

0.0 

-1.0      1 

0.0 

-1.0      1 

0.0 

-1.0 

VE\>\x  is\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


!an  Solar 
Date. 


109  Heronlis. 
Mag.  3.9 


Right 
Asccnsioii. 


n.  I.O 
II.O 
20.9 

30.9 

b.    9.9 

19.9 

ir.  1.8 
11.8 
21.8 

31-7 

)r.  10.7 
20.7 

30.7 
ly  10.6 

20.6 

30.6 
ne  9.5 

195 

295 

ly    9-5 

19.4 
29.4 
ig.  8.4 
18.4 
28.3 

>t.  7-3 

173 
27.2 

t.     7.2 

17.2 

27.2 

V.   6.1 

16. 1 

26.1 

2.    6.1 

16.0 
26.0 
36.0 


h 
18 


3.51 
3.66 

3.84 
4.06 

4.31 

458 
4.87 

5.17 

5-47 
5.78 

6.08 
6.38 
6.66 

6.93 
7.17 

7.38 
7.56 
7.71 
7.81 
7.87 

7.89 
7.87 
7.80 
7.70 
7.56 

7.39 
7.21 

7.02 

6.82 

6.63 

6.46 
6.32 
6.22 
6.15 
6.13 

6.15 
6.23 

6.35 


15 
18 

22 

25 

a? 

29 

30 
30 
31 
30 

30 
28 

27 

24 

21 

18 

15 
10 

6 


7 
10 

14 

17 

18 

20 

19 
17 

14 
10 

7 

2 


8 
12 


Declina- 
tion N. 


m 
20 


+  21  43 


ft 


39-7 
37.2 

34.8 

32.5 

30.5 

28.9 
27.7 
27.0 
26.7 
27.0 

27.7 
28.9 

30.5 

32.4 
34-6 

36.9 

394 
41.9 

44.4 
46.8 

49.1 
512 
53.0 
54-6 
55.8 

56.7 
57-3 
57-6 

57.5 
57.0 

56.2 

550 

53.4 
516 

49.5 


25 

24 

23 

20 

16 

12 

7 
3 
3 
7 

12 
16 

19 
22 

23 

25 
25 
25 
24 
23 

21 
18 
16 

12 

9 

6 

3 

I 

5 
8 

12 
16 
18 
21 
22 


47-3  „ 
44.8  '5 

42-3  '' 


a  Telescopil. 
Mag.  3.8 


Right 
Ascension. 


h     m 
18   20 


39-^7  _ 
3940  J 

3969  '^ 
40.01  3^ 

40-37  ^ 
39 

40.76 

41.60^ 
42.03  ^^ 
42.46 


42.89 

43.31 

4371 
44.09 

4445 


43 

43 


42 
40 

38 
36 
32 


28 


44.77 

45.05 
45.28  ^3 

4546 
45.58 


18 
12 

6 


45.64 
45.65 
45-59 
4548 

45-33 


II 
20 


45.13  _ 
44.90  ^ 

44.66  ^^ 

44.42  ^^ 

44.^9^^ 
20 


43.99 
43.83 
43.72 
43.66 

43.67 


16 
II 

6 
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19       I      ,  +  1343 

IQ      I       -    5   0 

Jan.    1 .0 

Il.O 

21.0 

309 

Feb.    9.9 

S 
44.92 

60.0 

11-45    , 

18.5  , 

8 
29.26 

^3-7  _ 

43-52 

46.5 

11 

4503 
45.18 '■■■ 

45.37  11 

22 

45-59 

540 ,: 

52-3  ' 

11.61  "^ 
11.80'" 

1  2.30 

16.7  J 
16.1  * 

29.37 ;; 

29.52  J 
29.70 

29.91 " 

61.7" 

c^  0  ^« 

57-9 
56.2    7 

43-81  »* 
44-00"' 
44."  " 

47-4  I 
48-3  I 

49.2 : 

49-9  ' 

^     ^ 

»4 

14 

2Q 

S 

24 

14 

25 

19.9 

Mar.    1.8 

II. 8 

4583    , 
46.09  ll 

50.9 

49-8 ': 
49.1  ' 

•2-59 
12.90-' 

13.23  -" 

15-0^ 
14-4  . 

13-8  J 

30.68  '7 

53-8  " 

5.V'  ; 

44-47  ,6 
44-73  ,8 

'4>"'°*  »o 

50.4  , 

50.8  * 

50.9  1 

21.8 

46.66  "> 

48.8  ^ 

1 3. 57  •'* 

30.97  ^^ 

52-9    I 

45-30  'I 

50.8 

31.8 

46.96  3° 
30 

49.0 1 

13-92  ;:^ 

0 
13.2 

0 

31.27*^ 
30 

53.1    ^ 

45-60  3*> 
31 

50.4  I 

Apr.  10.7 

47.26 

49.6 

14.28 

.2.7 

12. 1 

^^'^7  ^^ 

53-7  ,„ 

♦5-91  ,„ 

49.8 

20.7 

4756  3° 

50.6 '" 

14-63  ^^ 

31.873^ 

54.7 : 

46.21  30 

48.9  ' 

30.7 

47-85  2 

52.0  \t 

14.97 ,. 

II. 6  5 

32.17^° 

56.0    3 

*^-5i  '^! 

47  9  _. 

May  10.7 

*^'*ll 

5-^-7 !: 

.5.31  ^^ 

II. 2   ** 

57-7   ! 

46.80  'I 

46.7 

20.6 

48.40  '^ 

24 

20 

55.7  ^. 

•5-6.V' 

29 

10.8  ^ 

2 

32.72    ' 
25 

59.6  ;^ 

45.3  J* 

30.6 

48.64 

57-8  „ 

^*>-92  ^^ 

10.6 

32.97  ,^ 

61.7 

47-34  ,, 

43.9 

June  9.6 

48.86 " 

60.1  ^-^ 

16.19'' 

10.5    ^ 

33.18" 

64.0  '3 

47-57  2 

42.6  ^ 

19-5 

49.04 ' 

62.4  '•' 

16.42  =^ 

10.5    ^ 

33.37  ;^ 

66.2  " 

20 

47.77  ,^ 
47-93  „ 

4»-2  1* 

295 

49.18 '•* 

64.7  ;] 

16.61   ^9 

10.6    ' 

33.52  ;5 

68.5  '3 

39.9  „ 

July    9.5 

4929 '; 

67.0  ='•'' 

21 

16.76  ^^ 
9 

10.9    ^ 

4 

33.63 '; 

M^    »«     2a 

70-7  ,, 

48.06  ^3 

387  " 

19-5 

49-35 

^9-'  ,„ 

16.85     ^ 

n-3  ^ 

33.70 

72-8  ,„ 

48.14 

37.^  « 

29.4 

49.36 

III  ^« 
72.8 

16.90    -^ 

11.7  ^ 

33.72  ^ 

74.7  ' 

48.18    * 

36.6  ~ 

Aug.   8.4 

49-34    , 

16.90  ° 

12.2  *^ 

3370  ^ 

33.64 ,; 

76.4 

48.18   ' 

35.8* 

18.4 

49  27  „ 

74.3 

16.85  ,^ 

12.7   5 

77.9  |5 

48.13    1 
48.05    » 

35»  ; 

28.4 

49.16  " 

75.6  '-' 

16.75 '" 

13.2   5 

33.54 

79.2  '3 

34-6  J 

13 

10 

I.? 

5 

13 

10 

13 

Sept.  7.3 

49-03    , 
48.87  ll 
48-69   ° 
48-51    f 
48-33  '^ 

76.6 

16.62  ^ 
16.46  ]l 
16,28  '* 

^^'"^    A 

33-^5   ! 

80.2 

47-93  ,^ 

34.2 

17.3 

77-3    ^ 

I4.I      ^ 

80.9    7 

47.79 ,: 

34.0 

27.3 

77-7   , 

14.4    ^ 

33.08    7 
32.90   » 

32.73  ^ 

81.3    * 

47.64  ;s 

33.9  - 

Ck!t.    7.2 
17.2 

77.S   I 
77.0   ' 

X6.09  \l 

i5-9» 

14.5 

81.4    ^ 
81.2    * 

47.47  ,j 
47.31  „ 

33.9  , 
34.1   , 

16 

s 

17 

I 

17 

4 

»5 

27.2 

48-17  ,, 

77.1  _ 

15.74,^ 

14.4 

32.56 

80.8 
80.0    ' 

47-16 

34.3   . 

Nov.  6.2 

48.02  '5     76.2    9 

15.60'^ 

14.2 

32.42    * 

47-03  '^ 

34.7  * 

16.1 

47-91  " 
47-83    * 

75.1 

15.49" 

13.8  \ 

32.30  " 
32.22 

78-9  " 

46.87    * 

35-2  I 

26.1 

73.8 11 
72.2  f 

15.42    I 

13.3 : 

77.6   3 

35.8  I 

Dec.    6.1 

47-79   * 

15.40    ' 

12.8  5 

32.18   ^ 

76.1  »s 

46.84    3 

36.6  J 

0 

IQ 

3 

0 

0 

17 

a 

1 6. 1 

47.79       ^ 

7^-^^    TO 

15.43    3 
15.51 

12.2 
11.6  J 

32.18 

74-4  ,„ 

46.86 
46.92  ^ 

37-4  ^ 

26.0 

4784      I 

68.4    '9 

32.22    ^ 

72.5  *' 

38.3  ' 

36.0 

4792 

66.3    '' 

15.63  " 

Il.O 

32.30 

70.5"' 

47.02  '"* 

39-2  ' 

Sec  *.  Tan  d 

1.035           +0.267 

1.155 

-0.577 

1.039       -*<>.244 

1.004      -0.068 

Mean  Place 

45'.857    67".23 

I2'.248 

io".l4 

SO*.iS4    70" .69 

44'.384    38".7a 

D^ifr  a,  Dm  n 

-o.oi           0.00 

+0.01 

+0.01 

-0.01            O.OQ 

0.00          0.00 

T>^  S,  D«  ^ 

■*-o.  I           -1.0 

-^O.I 

-I.O 

+0.1           -1.0 

+0.1          -x.o 

IE0\\  !«.> 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mesa  Solar 
Dmte. 


Jan.     I  .o 

II.O 
2I.O 

30.9 

Feb.    9.9 

19.9 
liar.    1.9 

11.8 
21.8 

31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 
20.6 

30.6 

June  9.6 

19.6 

295 
July    9-5 

19-5 

295 
Aug.   8.4 

18.4 

28.4 


#f  Cygni. 

Mag.  4.0 


Right 
Ascension. 


7.3 

17-3 

273 
Oct.    7.3 

17.2 

27.2 

Nov.  6.2 

16.2 

26.1 

6.1 

16.1 
26.0 
36.0 


Stc  Strand 
Mean  Place 


h 
19 


15 


4 
10 


s 
6.15 
6.19 
6.29 

6.46  '7 

6.69  ^l 

6.97 

7.30  II 
7.66  5^ 
8.06  ^"^ 

8.47  ^' 
42 

8.89 

9-31 


42 

41 

38 
36 

31 


26 

21 

8 


9.72 
O.IO 
0.46 

0.77 
.03 
.24 

•39 
.47 

■49 
•34 
094  II 

0.67 
0.36  ^' 
0.03   ^^ 

9.68  35 

9.32  3^ 

34 

8.98 

8.66  3^ 

8.37  2 

8.13  "^ 

7.94  :j 

7.80 

7.73 1 
7.73 


Declina- 
tion N. 


+  53  12 


33 
34 

3a 
29 

26 

22 
16 
10 

3 
3 


36.4 

33.1 
29.7 

26.5 

23.6 

21.0 
1S.8 
17.2 
16.2 

159 

16.2 

17.1  ^ 

18.6  '5 

20.7  " 

23.2  ^5 
29 

26.1 

29.3  3* 
32.6  33 
36.1  35 

39-6  35 

35 

43- 1 
46.4 

49.4 
52.2 

54-7 


T  DnconlB. 
Mag.  4.6 


56.7 

58.3 

59.5 
60.1 

60.2 

59.8 
58.9 

57-5 
55.5 
53-2 

50.4 

47-4 
44.1 


33 

30 
28 

25 
20 

16 

12 

6 

I 

4 

9 
14 
20 

23 
28 

30 
33 


Right 
Ascension. 


m 


19    17 


6.43 

6.35 
6.41 

6.62 

6.96 


8 

6 

21 

34 

47 

7.43  ^. 
8.00  57 

8.66^ 

9.39  II 
10.16  77 

78 


1.670      +1.337 
8'.354    4o".35 


-0.03         -0.03 
+O.X  -0.9 


0.94 
1.72 
2.46 

3-15 
376 

4.27 
4.68 

4-97 
513 
5.17 

507 
4.85 
4.50 
4.04 

3.48 

2.83 
2. II 

1-34 

0.53 
9.71 

8.90 

8.13 
7.41 
6.76 
6.21 

5.78 

5-47 
530 


78 
74 
69 
61 

SI 

41 
29 

16 

4 
10 

22 

35 
46 

56 

65 

7a 

77 
81 

82 

81 

77 
72 

65 

55 
43 

31 
17 


Declina- 
tion N. 


+  73  II 


tf 


(^  Aquilie. 
Mag.  3.4 


50.1 
46.7  34 

43-3  ^^ 
39.9  ft 

340 

317 
29.9 

28.7 

28.1 

28.2 
29.0 

30.3 
32.3 

34-7 


23 
18 

12 

6 

I 

8 

13 
20 

24 

28 


37.5  „ 

^^•^  34 

47.6  35 

'■•'  i 

54.8 
58.2 
61.4 
64.4 
67.0 


69.3 
71. 1 

72.5 
73.3 
73.7 

73-4 
72.6 

71-3 
69.4 

67.1 

64.4 
61.3 
58.0 


34 
32 

30 
26 

23 

18 

14 
8 

4 
3 

8 

13 
19 
23 
27 

31 
33 


3-459       +3312 
ii*.8o9    52".90 


Right 
Ascension. 


-0.08  -0.07 

+0.1  -0.9 

IBph  15I 


h 
19 

s 
1.97 

2.07 

2.21 

2.38 

2.58 

2.80 
305 

3-32 

3.60 

3.89 


m 
21 


10 
14 

17 
20 

22 

25 

27 
28 

29 
30 


4.19 

4.49  3^ 

4-79^ 
5.08  ^9 

5.37  '' 


26 

24 
21 

17 

14 

9 

5 

I 

3 

7 
II 

6.33  ^, 
6.20  '3 

6.04  '^ 

5.88 

571 


563 

5.87 
6.08 

6.25 
6.39 

6.48 

6.53 

6.54 
6.51 
6.44 


5.56 
5.42 
5.31 
523 
519 

5.18 
5.22 

529 


16 

17 
IS 


14 

II 

8 

4 
I 

4 

7 


Declina- 
tion N. 


+     256 


33.3 

319 
306 

29.4 

28.3 

27.4 
26.8 
26.4 
26.4 
26.8 

27.4 
28.4 
29.6 

31. 1 
32.7 

34.4 
36.2 

38.1 

39-9 
41.6 

43-2 
44.7 

45-9 
47.0 

47-9 

48.6 
49.1 

49.4 
49.5 
49-4 

49.1 
48.6 

47-9 
47.0 

46.0 

44.8 
43.6 
42.3 


14 

13 
12 

II 
9 

6 

4 
o 

4 
6 

10 
12 

15 
16 

17 

18 

19 
18 

17 
16 

15 
.12 

II 

9 

7 

5 

3 
I 

I 
3 

5 

7 

9 
10 

12 

12 
13 


y^Cygni. 
Mag.  3.2 


Right 
Ascension. 


h  m 
19  27 

s 

16.43 
16.50  7 
16.61  " 
16.76  '5 

^6.95  II 
22 


17.17. 


25 


1. 001       +0.051 

12*. 769       40".  13 


0.00 
+0.1 


0.00 


^7.42   ^^ 
17.69*7 

17.98  '^ 
18.293^ 
31 
18.60 

18.92  3^ 
32 

31 

29 


19.24 

19.55 
19.84 


20.11 

20.35 
20.56 

20.73 

20.85 

20.93 
20.96 
20.94 
20.88 
20.78 

20.64 
20.47 


27 

24 

21 

17 
12 

8 

3 

2 

6 
10 

14 
17 


20.28  '9 

20.07  " 
20 

20 


19.87 

19.67 
19.49 

19-33 
19.21 

19.12 

19.07 
19.07 
19.11 


18 
16 
12 

9 
5 

o 

4 


Declina- 
tion N. 


+  2746 


44.8 

42.3 

39.7 

37.3 
350 

33.1 

31.5 

30.4 
29.8 

29.7 

30.1 
310 

32.4 
34.2 

36.4 

38.9 
41.6 

44-4 

47.3 
50.1 


25 
26 

24 
23 
19 

16 

II 

6 

z 

4 

9 

14 
18 

22 

as 

27 
28 
29 
28 
28 


55.6  "7 
58.0  *4 
60.2 
62.1 


32 


63.7 
64.9 

65.8 

66.2 
66.3 

65.9 
65.2 

64.1 

62.5 

60.7 

58.6 

53.8  ^s 


19 
z6 

12 

9 

4 

I 

4 

7 
iz 

x6 

z8 

3Z 
23 


Z.I30        +0.527 

I7-.588    49''.5i 


\ 


A1. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcian  Solar 
Datr. 


Jan. 


Feb. 


I.O 

1  I.O 

2  I.O 
31.0 

9-9 


19.9 
Mar.  1 .9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 

30.7 
May  10.7 

20.7 

30.6 

June   9.6 

19.6 

29.5 
July    9-5 

«9-5 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

27.3 
Oct.    7.3 

17.2 

Nov.  6.2 
16.2 
26.1 

Dec.    6. 1 

16.1 
26.1 
36.0 


1  Cygnl. 
Mag.  3.9 


Sec  *,  Tan  5 
Mean  Place 

ly^  a,  Dm  a 
D^^,  D«(5 


Riuht 
A$cmsion. 


h     m 
19    27 

s 

3>-72 

3174 

31.83 

31  98 
32.18 


9 

20 
26 


Dvclina- 
lion  N. 


j  +  51   32 
50.8 

!  47.6  ^^ 

I  44.3  ^^ 

I  41.1^' 
138.2 


29 
27 


32.44 
32.75 
3309 
3346 
33.86 


31 

34 

37 
40 

41 


41 
40 

39 


34.27 
34.68 

35.08 

35.47  ,^ 
3582  ^^5 

36. 1 4 
36.42 
36.64 

36.81 
36.91 


I  35-5 

j  33.3 

I  31.7 
30.6 

'  30. 1 

30.3 

.  31. 1 

32.5 

34.4 

■  36.9 


22 
16 
II 

5 

2 

8 

14 

19 

25 
28 


36.96 

36.94 
36.85 
36.71 
36.51 

36.27 
3598 
35.67 
35.35 
35.01 


28 
22 

>7 
10 

5 


i  42.8  ^' 
I  46. 1  -^-^ 

49.6  ^^ 

35 

35 


2 

9 
14 
20 

24 

29 
31 
32 
34 
32 


33 


31 
28 


34.69 
34.38 
34.10 
33.86  ^^ 
33.66  ^° 


3352 

33-44 
33.43 


14 

8 
I 


53.1 

56.6 

59.9 
6^.0  ^' 

65.9  ^^ 

68.4  ^5 
22 

70.6 
I .. 

72.3  ' 

73-6  '3 

74-4    , 
74.7    •' 

74-4   . 
7-^-7  .3 

70.0 

68.4   " 
^   26 

65.8 

62.8  ^° 

59.7  ^' 


1.608  +I.25Q 

33*-8o()    53"-7J 


-0.03 
+0.1 


-0.03 
-0.9 


/lAqulUe. 
Mag.  4.6 


Right       ;    Declina- 
Ascension.  ■     ticmN. 


h     m 

19  29 

55-42 
55-51    9 

55-64  :j 


19 


5580 
55.99   „ 

56.20 

56-44  :^ 

28 
28 


56.70 
56.98 


5756  ,^ 
57.86  3° 

58.17^' 
58.46 

58.75 


59.02 
59.26 

59.47 
59.65 

59.79 
59.89 

59-95 
59.96 

59.93 
59.86 


29 
29 

27 

24 
21 

18 

14 
10 

6 
I 

3 

mm 

/ 
II 


59.75    ^^ 
59.62    ^ 

59.47      \ 

59.31 

59.14 


16 

17 
16 


58.98 
58.84 

58.72 
58.63 

58.57 

58.56 
58.58 
58.64 


14 
12 

9 

6 


2 
6 


+    711 


45.8 
44.2 

42.7 

41.3 
40.0 

38.9 
38.1 
37.6 
37.5 

y7'7 

38.3 

39.3 
40.6 

42.1 
43.9 

45.8 
47.8 
49-8 
51.8 

53.8 


16 

»5 
14 

»3 
II 

8 

5 
I 

2 

6 

10 

13 

15 
18 

19 

20 
20 
20 
20 
18 


16 


55.6 
57.3 

58.9 
60.2  '3 

62.1 

62.8 
63.2 
63.3 
63.3 


63.0 

62.4 
61.7 
60.7 

59.5 


6 

7 

10 

12 


58.2 
56.8  '\ 
55.2 


16 


1.008    +0.126 

!;6V2^i     s2".o; 


0.00  0.00 

+0.2  -0.9 


ASagittuii. 
Mag.  4.7 


Riitht 
Ascnuion. 


h     m 

19  31 


s 

31.45 
31.56 

31-71 
31.90 

32.12 

32.37 
32.64 

32.94 
3325 
33.57 

33.91 
34.25 
34.59 
34.92 
35.24 

35.55 


II 

"5 

19 
22 

25 

27 
30 
3» 
32 
34 

34 
34 
33 
32 
31 

28 


35.83  ^^ 
36.08  ^5 

36.30  " 

36.47 


36.60 
36.68 

36.71 
36.69 

36.63 


»7 
13 

8 

3 

2 

6 
II 


13 
16 


36.52 

36.39 
36.23 
36.06    7 
35.88  '* 


35.71 
35.56 

35.44 
35.36 

35.31 

35.30 
35.34 
35.43 


'7 

15 
12 

8 

5 

z 

4 
9 


Dcdina- 
tion  S. 


Mag.  5.0 


Riffht 


-25    4 


n 


28.4 
28.0 
27.6 
27.1 

26.6 

26.0 

25.4 
24.7 

24.0 

23. 1 

22.2 
21.4 
20.5 
9.6 

8.8 

8.1 

7.5 

7.1 
6.8 

6.6 

6.6 

6.7 
7.0 

7.3 
7-7 

8.1 

8.5 
8.9 
9.2 

9.4 

9.5 

9.5 

9.5 

9-3 
9.0 

8.7 
8.4 
8.0 


4 

4 

5 

5 
6 

6 

7 
7 
9 
9 

8 

9 

9 
8 

•« 

6 

4 

3 

3 

o 

I 

3 
3 

4 
4 

4 
4 

3 

a 

z 

o 
o 
2 

3 
3 

3 

4 


1.Z04       -0.468 
32'.  153    I9".74 


+0.01 

+o.a 


+0.01 
-0.9 


19.28 
19-52 


h      m 
19    32 

18.46 
18.56  " 

18.69  '^ 
18.86  '7 

19.06  ~ 
22 

24 

19.79  *^ 
20.07 

20.37  3** 
30 
20.67 

20.98  3" 
21.29  3* 
21.593® 
21.88^9 
28 

22.16 
22.41  *5 
22.64  *3 
22.84  '^^ 

II 

7 

3 

a 

6 
10 

13 
14 
x6 
16 

'5 

14 
II 

9 

4 

I 

3 
8 


22.99 

23.10 

23.17 
23.20 

23.18 
23.12 

23.02 
22.89 

22.75 
22.59 

22.43 

22.28 
22.14 
22.03 
21.94 
21.90 

21.89 
21.92 
22.00 


Dcduu- 
tionS. 


-712 

69.2 
69.9    • 
70.6 
71.2 

71.7 

72.1 

72.3 
72.2 

71.9 
71.4 

70.6 
69-7   ' 

68.6  " 

67.3 ;; 

63.1  ^ 
61.7"* 
60.4'^ 

59.2 


6 

5 

4 

2 

1* 

3 

5 
8 


58.2 
57.3 

559 

55.4 

55. » 
54-9 
54.9 
54.9 
55.1 

55.3 

55-7 
56.1 

56.6 
57.1 

57.7 
58.4 
592 


13 

:o 

9 
% 

6 

S 

3 

2 
0 
0 
2 


4 
4 

5 
5 
6 

I 
S 


1.008      -o.ir; 
19'.  180    61  ".86 


0.00 
4o.a 


0.00 
■0.9 
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Mcftn  SoUtr 
Date. 


Jan. 


Feb. 


Mar. 


i.o 
I  I.o 

2  I.o 
31.0 

9-9 

19.9 

1-9 
II. 8 

21.8 
31.8 

Apr.  10.8 
20.7 

307 
May  10.7 

20.7 

30.6 

June  9.6 

19.6 

29.5 
9-5 


July 


195 

295 
Aug.   8.4 

18.4 

28.4 

Sept.  7.4 

17.3 

273 

Oct.    7-3 

17.2 

27.2 

Nov.   6.2 

16.2 

26.1 

6.1 

1 6.1 
26.1 
36.0 


^Cygnl. 
Mag.  4.6 


Right 
Ascension. 


Sec  S,  Tan  S 
Mem  Place 


2 

8 

14 


h     m 

19  34 

s 

7-75 

7-77 

7.85 

7-99  ^^ 
8.18 '9 

8.43 
8.72 

905 
9.41 

9-79 


29 

33 
36 

38 
40 


0.19 

0.59 
0.99 

1.37 
1.72 

2.04 
2.32 

2.55 

2.73 
2.84 

2.90 
2.89 
2.82 
2.70 
2.52 

2.29 
2.03 

1.74 
1.42 

1. 10 

0.79 
0.49 
0.22 


40 
40 

38 
35 
32 

28 

23 
18 

II 

6 

I 

7 
12 

18 
23 

26 
29 
32 
32 
31 

30 
27 

23 


9.80'^ 

13 

9.67 
9.58       I 
9.56       ' 


Declina- 
tion N. 


+  50     I 


n 


23.2 


32 


20.0 

16.8  3^ 
13.6  3' 


10.7 

8.0 

5.8 

4.1 
30 

2.5 

2.7 

3.4 
4.8 

6.7 

9.0 


29 
27 

22 

17 
II 

5 

2 

7 

14 

19 

23 
28 


31 


11.8 

H.9  ^, 
18.2  3^ 
21.6  34 

25.1  3^ 

34 

28.5 

31 -9 
35.0 

37-9 
40.5 


34 

31 
29 

26 

22 


42.7 
44.5 
45.8 
46.7 

471 

46.9 
46.2 
450 

43.3 
41.2 

38.7 
35.8 

32.7 


18 

13 
9 

4 

2 

7 
12 

17 
21 

25 

29 
31 


MSacittarii. 
Mag.  5.4 


Right 
Ascension. 


h     m 

19  35 

50.60 
50.70 
50.84 "» 


10 


51.02 
5122 

51.45 
5 1  70 
51  98 
52.27 


18 
20 

23 

25 
28 

29 
52.57  J 

52.89  ^^ 
53.21  3 

53.53  :, 
53.85  ^' 

54.16^^ 
29 

54.45 
54.72 
54.96 
55.17 
55.33 


27 
24 

21 

16 
12 


55.45 
55.53 
55.57 
55.55 
55.49 


8 

4 

2 

6 
9 


1.556      +1.193 
9*.746    25".54 


-0^3 
+0.9 


•03 
•9 


55.40 

S5.28 

iq 
55.13^^ 

54.97 ; 

54.80  ^l 


12 


54.64 
54.50 
54.38 
54.30 
54.25 

54.24 
5428 

5436 


16 
14 

12 
8 

5 
I 

4 
8 


Declina- 
tions. 


—  16  29 


tf 


28.6 
28.7 
28.8 
28.8 
28.8 

28.6 
28.4 
28.0 

27.4 
26.7 

25.8 

24.9 

23.9 
22.8 

21.7 

20.6 
9.6 

8.7 

7.9 
7.2 

6.7 

6.3 
6.0 

5.9 
5.9 

6.0 

6.1 

6.3 
6.5 
6.7 

6.9 

7.1 

7.3 

7.4 
7.6 

7-7 

7.9 
8.0 


I 
I 
o 
o 

2 
2 

4 
6 

I 
9 

9 
10 

II 

II 

II 

10 

9 
8 

7 
5 

4 

.S 
I 

o 

I 

I 

2 
2 

2 
2 

2 
2 
I 
2 
I 

2 

I 


/^Sagittse. 
Mag.  4.4 


Right 
Ascension. 


1.043       -0.296 
51". 289     20". 51 


+0.01  ■♦■o.oi 

+0.2  -0.9 

(Eph  15I 


h     m 

19  37 

8 
2.91 

2.98 

3.09 
3.23 
3.41 


7 
II 

14 
18 


21 


23 
26 
28 


3.62 

3.85 
4.1 1 

4.68  '9 

30 
4.98 

5.28  3° 

5-59  ^,: 

6.18^9 

27 

6.45 
6.70 

6.91 

7.09 
7.23 


25 
21 

18 

14 
10 


7.33 
7.38 

7.39 
7.36 
7.28 


14 


7.17 

7.03  ^, 
6.86  '7 

!??:« 

6-34 
6.18 

6.04 

5-93 
5-86 

582 

583 
587 


Declina- 
tion N. 


+  17  16 


n 


35.1 

33.1 
31.2 

29.4 

27.8 
26.6 
25.8 

25.4 
25.4 


21 
20 

19 
18 

16 

12 
8 

4 
o 

5 


10 


25.9 
26.9 
28.2  '3 

29.9  '^ 
31.9 


15  Cygnl. 

Mag.  5.0 


Right 
Ascension. 


20 
22 


34-1 

36.4 

38.9 
4T.4 

43.9 


23 
25 

25 
25 
23 


5 
I 

3 
8 

II 


I 


17 

16 

14 
II 

7 
4 


46.2 
48.4 

50.5 
52.3 
53.8  ^5 


22 
21 
18 


55-1 
56.1 

56.8 

57.2 

57.2 

57.0 

56.4 
55-4 
54.2 
52.8 

51. 1 
49.2 

47.2 


13 

10 

7 
4 
o 

2 

6 
10 
12 

14 
17 

19 
20 


1.047       +0-3II 
I3-.855    42".23 


h     m 
19   41 

8 
11.30 

11.34 
11.43 
11.56 

11.73 


4 

9 

13 

17 
21 


11.94 
12.19 
12.47 
12.78  3^ 


25 
28 


13.10 

13.44 
13.79 


32 
34 

35 
34 


14.13 
14.46  ^^ 

14.78  3' 


-O.OI 

■vo.a 


-O.OI 


29 

26 

23 
18 

13 
8 

4 

2 

7 
12 

15 

19 
22 

24 
23 

22 
19 

^^^•94'^ 

13.82  " 
9 

13.73  ^ 

13.69  ^ 

13.70  ^ 


1507 
15.33 
15.56 

15.74 
15.87 

15.95 
15.99 
15.97 
15.90 
15.78 

15.63 

15.44 
15.22 

14.99 

14-75 

14.52 
14.30 
14.11 


Declina- 
tion N. 


^n  8 


/r 


49.1 
462  Z 

28 
43.4 

40.8 

38.5 
36.6 

35.2 

34.2 

33.9 

34.1 

34.9 
36.2 

38.0 
40.3 


26 

23 

19 
14 
10 

3 

2 

8 

13 
18 

23 
26 


42.9 

45.8 
^8.8 
52.0 

55.2 


29 
30 
32 
32 
31 

58.3 
61.43' 

64.2 
66.8 
69.1 


28 
26 

23 


71.1 
72.7 

73.8 
74.6 

74-9 


20 

16 

II 

8 

3 

2 


6 

II 

15 


74.7 
74.1 

73.0 

69.6  '^ 
23 

6^0  ^« 
62.0 


i.«55      +0.758 
i2«.7os    54".78 
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/BiftttuU. 

yavsut. 

*Olllll. 

iTsuUte. 

UcanSokii 

MHg.s.. 

M,«...« 

UV-y 

M^.  J.8 

D.t.. 

RIfhl 

DKliD.- 

Ritht 

Dwlta.- 

Bl«ht_ 

DHlilU- 

Ri^ 

DkUu. 

lionS. 

tidoN. 

tiooN. 

U«S 

h      m 

h     m 

h     D> 

h      m 

19   41 

-1957 

19  43 

+  1024 

19  42 

+44  54 

19  43 

+  1819 

Jan.     i.o 

23*62 

66.9 

12.27    , 

■5*  „ 

17.43    , 

79-8 

34.91 
34^'7  ' 

21.5 

23.72  „ 

66.8    ' 

.2.34  , 

12  1   ^ 

■745    , 

76.73 

194 

21. 0 

23.85  ]' 

66.7    ■ 

12.45  " 

8.8"' 

17.52    ' 

"■'il 

35.07 ;. 

174" 

31  .o 

24.03     ' 

66.5 

12.77 " 

.7.65  "J 

70.6  3° 

35-2.    < 

154  . 

Feb.    9.9 

'4.'3 ;; 

66.2   ' 

7.4;* 

17.83;' 

^■"i 

35-38  ;|   1J.5;; 

19.9 

^■*-*6  „ 

65.8 

"■97  „ 

6.2 

18.06 
.8.32  « 

65.2 

35-59       "9,, 

Mar.    1.9 

=4r-  "1 

65.4   * 

.3.20  "1 

5=  ^l 

63  > " 

35.82*3   la;' 

11.9 

'*■>■>    n 

64.8   « 

.3.45 

4.6   ' 

18.62  3° 

61.4" 

36.07"     9.1 

21.8 

25.28  "' 

64..    I 

13.72 

4.4  ! 

■  8.95  2 

60.3" 

^'■34!!     94 

31-8 

=  5.59^; 

■-»3' 

^^  I 

'"'5 

59.9  * 

36.63  jj  9-4 ; 

Apr.  10.8 

259" 

62.4 

i43> 

5.2 

19-67       . 

60.0 

36-93         9-9 , 

20.7 

26.23  ^ 

61.4" 

.4.61  5° 

6.1  ' 

20.05    ^ 

60.7 ' 

37.24™   ia«' 

30-7 

26.56  " 

604'° 

14.91  y' 

m" 

20.42  2 

62.0 -3 

37-55       "■" ,. 

May  10.7 

26.89  M 

594   ° 

15-21  ^° 

9.0" 
.0.8  •' 

20.78* 

'5-8 ;! 

37-85      ■,!>: 

20.7 

27.20  »' 

5'4 ;° 

15-50  "? 

!1.1!« 

66.1" 

38.14       15.8^ 

30 

»8 

31 

"7 

30.6 

574   . 

■5.7s  ,^ 

12.8 

21.43    , 

68.8 

38-42  ., 

June  9-6 

56.5   ' 

16.03  ' 

15.0" 

21.7.  "' 

71.8  3° 

38-67" 

19.6 

28.03 " 

55.8 ; 

''■=5" 

■7 ' " 

"«;; 

75.0" 

3S.89" 

29.6 

28.25  " 

551  ' 

,6.44  ' 

19.4 

22.13  ■' 

78.333 

3»"*!       m 

July  9-5 

28.42  ■' 

546 1 

16.59  ;^ 

21-5" 

22.26  '^ 

7 

'■■'S 

195 

28.55  . 

54-3    , 

16.69 

23.6 

22.33 

85.0 

39-33 

295 

28.64  ' 

54.1 

16.76 ' 

25.5 ' 

''■35   ■ 

88.33. 

39-39 

Aug.   8.4 

28.68  ■• 

54.0   ■ 

16.78 ' 

27.2 " 

22.31     4 

94.2 '« 

39-40 

18.4 

28.67  ' 

541 

16.76  ■ 

28.7 

22.22    9 

39-37 

28,4 

28.62    5 

54=   , 

16.69  ^ 

300  '3 

22.08  '4 
>9 
21.8, 

^■7,1 

39-30 

Sept.  7  + 

28.53 

54.4 

16.59 " 

"■■    8 
3".9    ' 

100.7 

39-19    39-6 

39-05 '^   4»7, 

'7-3 

28.40  " 

54.7  ; 

16.46 " 

21.66  "J 

2  7^3 

28.25  'I 
28.09 

55.0  3 

">:>'  \l 

32.4    ' 

21.4.  " 

102.0  '3 

38-89  ■'   4'-S 

Oct.    7.3 

55-3   I 

i6.,5 

32.7    i 

21.14" 
20.86" 

27 

102.9' 

38-71  "!  41-) 

38.53  a  4" ; 

•73 

27.92  ;j 

55-5    J 

15.98;; 

^"    3 

103.3    4 

27.2 

27.76 

557 

15.81 

32.4    , 

20.59  ,, 

103.2 

38-35   ,    4"-'  , 

Nov.   6.2 

,27.61  "s 

55.9 

15.66  s 

31  9    I 

"■33 !! 

102.6   ° 

38-19  '   4>-' 

16.2 

27.49  " 

56.0 

■5-54  „ 

20.09  * 

"if" 

38.05  '4    40.3  J 

26.1 

27.40  ' 

56.0  ' 

■5  44    ! 

30.1  , 

19.89" 

37.94';   39-1, , 
37.86  J    37.4 'J 

Dec.    6.1 

27.35  I 

56.0  ° 

'»■';: 

19.72  j; 

97.9  „ 

16.1 

2733    , 

56.0 

'5.34    , 

'=■5  ,6 

19.61 

95.5 

37-82        3'-»„ 

26.1 

27.36   I 
27.44   ' 

55-9    ' 

■5.35    , 

19.54  ' 

■>'-^l 

37-82  °   34-1,1 

360 

55.9   ° 

15-40   ' 

1953 

89.9"' 

37-85  '   3'-° 

Sec  6.  Tan  <! 

:.o64      -0.363 

1. 017     +0.184 

1.411    +0.997 

I-OS3     +033' 

Mean  Place 

34'.i9=    S8".S6 

I3'.ii3     I9"..9 

I9'.US    8l".83 

35--i6s   .(--*_ 

l>'*o.D„a 

.0.01         .0,01 

0.00         -0.01 

-0.02          -o.« 

-0-01         -0.M 

IV«,D.* 

*O.J 

-0.9 

«i.i 

^.9 

-.9 

H).a 

-9.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


orAquilfle. 

(Altair.) 
Mag.  0.9 

i/Aquilfle. 

€  Draconls. 

z  Sagittarii. 

Solar 

Var.  3.7-4.4 

Mag.  4.0 

Mag.  4.2 

fctC- 

Right 

Declina- 

Rieht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tion  S. 

h     m 

0       f 

h     m 

•       / 

h     m 

0       t 

h     m 

•       / 

19   46 

+  838 

19  48 

+    047 

19   48 

+  70     2 

19   49 

-42    5 

l.       l.O 

8 

37-35 

294     . 

7*86. 

5.9 

s 
23.67 

65.5  „ 

s 

23.14 

43.3 

ll.O 

37.42    ^ 

27.8     ^ 

7.94  „ 

4.8" 

23.54     , 

62.3  I] 

23.25  ". 

41.8  'i 

2  l.O 

37.53  ,, 

26.3  ^ 

8.05 

I 
2353  „ 

58.9  ^^ 

23.40  ^^ 

40.3  '5 

31.0 

37.67  ^t 

24.8  ^5 

8.20  's 

2.0 

23.64  " 

55-5  ^' 

23.60  ^° 

38.8  -s 

b.    9.9 

37.85  "^ 

23.5  '^ 

8-37  11 

'•7   ' 

23.87    ^ 

52.3  l^ 

23.84  ^^ 

37.2  'I 

30 

II 

20 

7 

33 

30 

27 

i6 

19.9 

38-°5  „ 

22.4 

^•57  ,, 

1.0 

24.20 

^9-3    . 
46.7    J 

^4-^^    .r 

35-6    , 

IT.     1.9 

38.27 

21.5    ^ 

8.80  "^ 

0.5    5 

24.64  ^ 

^I 
24.42    '^ 

341  '5 

I  1.9 

38.52  't 

21.0    ^ 

9.05  ^5 

0.3    ' 

25.16  f 

44.6 

24.76   ^l 

'32.7  ■■* 

21.8 

38.79  '^ 

20.9    ' 

9.32  ! 

0.4    ' 

25.75  f 

43.1  ^^ 

25.123^ 

31.3  '* 

31.8 

39.08  ^9 

^'''    I 

9.60  f 

0.8    * 

26.39 '! 

42.2    9 

25.50  3 

30.1  " 

29 

6 

30 

7 

67 

3 

39 

12 

)r.  10.8 

39-37 

21.7 

9.90 

1-5 

27.06 

41.9 

25.89 

28.9 

20.7 

39.67  ^° 

22.6    9 

10.20^ 

2.4   9 

60 
27.74 !! 

42.3  „ 

26.29  "^^ 

27.9      0 

30.7 
ly  10.7 

3998  3' 

40.29  "^ 

10.51 3' 
1 0.8 1 3° 

5-^   ^ 

29.05  ^ 

lit 

26.70  ^^ 
27.10"*° 

8 

26.5    ^ 

20.7 

40.58  ^9 

II. 10  "9 
38 

6.8 '<* 
17 

29.64  ^^ 
52 

47'  11 

27.49  J^ 

26.1    ^ 
2 

30.6 

40.85 

29.3  ,. 

"•38, A 

8-5    « 

30.16 

49-7  ,^ 

27.87 

25.9 

ne  9.6 

26 
41.  I  I 

3^-4 

'••^4    t 

'0.3    . 

30.60  ^ 

52.7  ^° 

28.21  34 

25.9   ° 

19.6 

^^•34^^ 

33-5 

"•87    i 

12.1  '8 

30.95 11 

56.0  ^^ 

28.53  f. 

26.2     3 

29.6 

41.53'^ 

35.7  " 

12.07    ° 

13.8  '7 

3119 

59.5  ^^ 

28.80  ^7 

26.7     I 

ly    9-5 

41.69  '^ 

37.7  1 

12.24 

^5-5   I 

31.33  't 

63.2  37 

29.02  ^^ 

27.5 

II 

30 

12 

16 

3 

36 

17 

9 

19-5 

41.80 

39-7 

12.36 

I7.I 

31.36  g 

66.8 

29.19 

28.4 

29.5 

41.87    7 

41.6  «9 

12.44      , 

18.5    '^ 

31.28  ° 

70.4 '' 

29.30  " 

29.5 

ig.   8.4 

41.90   -^ 

43-2  ^ 

12.47  ; 

19.7 

31.09  I 

73.9  ^? 

29.35    I 

18.4 

41.88   ^ 

44-7    ? 

12.46  [ 

20.8  " 

30.79  ;^ 

77-'  ^' 

2934 

31.8  " 

28.4 

41.82    ^ 

45.9  " 

12.41  5 

21.7   9 

30.40  f 

80.1  3° 

29.27    7 

33.0  " 

9 

10 

9 

6 

47 

30 

II 

12 

pt.  7.4 

41.73  , 

46.9    a 

^^•3^ ,, 

22.3 

29.93 

82.7 

29.16 

34-2 

17.3 

41.60  '^ 

47.7    t 

12.20" 

22.8     5 

29.39  f; 

^^•79  J^ 

85.0  \l 

29.00  ]^ 

35.2  'I 

27-3 

41.46  ;^ 

48.2    5 

12.06'^ 

23.1    ^ 

86.7  '7 

28.81  '9 

36.0   * 

t.    7-3 

41.30 ; 

485    ^, 

11.74  ° 

23.2    ^ 

27.49  ?: 

88.0  '3 
88.8    " 

28.60  ^' 

36.7    ^ 

17.3 

41.13  'I 

48.5    ° 

23.1    ' 

28.38  " 

37-1    "* 

16 

2 

IS 

3 

67 

2 

22 

I 

27.2 

40.97 

48.3   , 

11.59,. 

22.8 

26.82 

26.17^5 

62 

25.55 

24.99  ^" 

89.0 

28.16 

37.2 

►V,   6.2 

40.83  ^ 

47.8   I 

11.45  ^ 

22.4    I 
21.8     ^ 

88.7      3 

27.96 1": 

37.0   [ 

16.2 

40.70  ^ 

47-'  ,1 

"•33" 

^7-8  ,! 

27.79  ^ 

36.5    ^ 

26.1 

40.60  ^° 

46.1  " 

11.23" 

21. 1      ^ 

86.4  '^ 

27.66  '3 

35.8    7 

c.    6.1 

40.53  ^ 

45.0  " 

II.I7 ; 

20.3 

24.50  ^9 

^^•-^  Z 

27.57    ^ 

34.9   ^ 

3 

13 

2 

10 

42 

24 

3 

12 

16.1 

40.50 

43.7  ^^ 

II. 15      ^ 

19.3  „ 

24.08 

9  T 

82.0 

27.54    , 

33.7  „ 

26.1 

40.51  ' 

42.2     5 

II. 16      ' 

18.2  " 

23-77  ^„ 

79.1  \i 

27.55    , 

32.4  'i 

36.0 

40.56  ^ 

40.7  'S 

II. 21     5 

17.1  " 

20 
23.57 

76.0  3^ 

27.62     ' 

31.0^^ 

^Tan* 

i.oii      +0.152 

1. 000       +0.014 

2.931          +2.755 

1.348       -0.903 

I  Place 

38-.I70    34".84 

8V6o6    I2".i3 

28».i26    65".o7 

23'-926    33"-2i 

,Dma 

0.00           0.00 

0.00          0.00            -0.07        -0.08 

+0.02         +o.o'«i 

,DmS 

+0.2 

-0.9               1 

+o.a 

-0.9        1 

+0,2 

-0.9 

\     -vo.i 

-0,^ 

33281  ""—ipis ^9 
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■a  Solar 
Date. 


r  Aquils. 
Mag.  5.6 


RiKht 
Ascmston. 


H.      I.I 
II. O 
21.0 
31.0 

»b.  lo.o 

19.9 

ar.  1.9 
1 1.9 
21.8 

pr.  10.8 
20.8 

30.7 
ay  10.7 

20.7 

30.7 
me  9.6 

19.6 

29.6 

»iy  9-5 


i« 


195 
29.5 

8.5 

18.4 
28.4 


pt.  7.4 
17.4 

273 

^t.    7-3 

173 

27.2 

>v.  6.2 

16.2 

26.2 

*c.    6.1 

16.1 
26.1 
36.1 


h     m 

19  59 


s 

5850 

58.55 
58.65 
58.78 

58.94 

59.13 
59.34 

59.58 

59.84 

60.12 


5 
10 

16 

31 

24 
26 
28 

30 


60.42 

3.2 

60.72  3° 

4.2  »« 

61.02  3« 

61.62  "9 

8.7 '7 

»9 

20 

61.91    ^ 

10.7 

62.17  '^ 

12.7 

62.41  "• 

»4-8  " 

62.61  '" 

16.9  " 

62.78  '7 

13 

19 

62.91 
62.99 

63.03 

63.03 
62.98 

62.90 

62.78 

62.64 

62.49 
62.33 


8 

4 
o 

5 
8 

12 
14 

IS 
16 

16 


62.17 
62.02  '^ 
61.89  '^ 
61.79 
61.71 


10 
8 

4 


61.67 
61.67 
61.71 


o 

4 


DecUna- 
tionN. 


+    72 


It 


10.2 
8.7 
7.3 

5-9 
4-7 

3.7 
2.9 

2.4 

2.3 
2.6 


15 
14 

14 
12 

10 

8 

5 
I 

3 
6 


20.8 
22.6 
24.2 
25.6 
26.8 

27.8 
28.5 
29.0 

29.3 
29.3 

29.1 
28.7 
28.1 
27.2 
26.2 

25.0 
23.6 
22.2 


18 
16 
14 

12 
10 

7 

5 

3 
o 

2 

4 
6 

9 
zo 

It 

14 
14 


8,  Tan  8 
n  Place 

B,  Dm  a 
,J)mS 


i,oo8      +0.123 
59".274    i5".26 


0.00 
+0.2 


0.00 
-0.9 


0  AquiUe. 
Mag.  3.4 


Rixfat 

AscwiMon. 


h     m 

20     6 


s 

54-49 
54.55 
54.64 
54.77 
54.93 

55-12 

55-33 

55-57 

55-83 
56.10 

56.40 

56.70 
57.00 

57-31 
57.62 


6 

9 

13 
16 

19 

21 

24 
26 

27 

30 

30 
30 
31 
31 
29 


5791  ,, 
58.18^7 

58.43  '^ 
58.64 

58.82 


58.96 
59.06 

59.11 
59.^2 

59.08 


21 
18 

14 


10 

5 

I 

4 
7 


II 
13 


59.01 
58.90 

58.77  ,. 
58.62  '5 

5«-47  :j 

58.31 
58.17 

58.04 
57.94 

57.87 


57.83 
57.83 
57.87 


14 

13 

10 

7 
4 


o 

4 


Declina- 
tions. 


-     1.4 


// 


33.5 
34.5 
35.4 
36.3 
37.0 

37.6 
38.0 

38.1 
37.9 
37.4 

36.6 
35.6 
34.4 
32.9 
31.3 

29.6 
27.8 
26.0 

24.3 
22.7 

21.2 
9.8 

8.6 

7.6 
6.8 

6.2 
5.8 
5.5 
5.4 
5.5 

5.7 
6.1 

6.6 

7.2 
8.0 

8.8 
9.8 
20.7 


10 

9 

9 

7 
6 

4 

I 

2 

5 
8 


4 

2 

o 
8 
6 

4 

3 
I 

I 

2 

4 

5 
6 
8 
8 

10 
9 


1. 000      -0.019 
55-.I79    27".58 


0.00  0.00 

+o.a  -0.9 

rBphxsl 


o  Cygni  seq. 
Mag.  4.0 


Right 
Ascension. 


h     m 
20   10 

8 
55.60 

55.58 
55.62 

55.71 
55.85 


56.04 
56.28 

56.56 
56.87 
57.22 

57.59 

57.97 

58.35 

58.73 
59.10 


4 

9 

14 

19 

24 
28 

31 
35 
37 

38 
38 
38 
37 
34 


31 


59.44 

59.75  ^, 
60.02     ' 

60.24  ^^ 
60.41 


17 
II 


60.52 
60.58 
60.58 
60.51 
60.40 

60.23 
60.03 

59.79 
59.53 
59.25 

58.97 
58.70 

58.45 
58.22 

58.03 

57.88 

57.77 
57.72 


6 
o 

7 
II 

17 

20 

24 
36 
38 
38 

27 
25 
23 
19 
15 

zi 

5 


Declina- 
tion N. 


+  4628 


It 


59-7  ,„ 

56.7  3° 
53-7  ,° 

5°-7  L 

47.8  :; 

42.8  "3 

7 
2 


39.5 
38.8 

38.6 
39.0 
40.1 

41.7 
43.7 


4 
II 

16 
20 

25 


29 
31 


46.2 

49-1 
52.2 

55.6  ^^ 

59.0  34 
34 

62.4 
65.8  34 

69.1  33 

^!  c '« 

74-9  ,j 

77.4  ,, 

79-5  " 

81.2  '7 

82.4  " 
83.2 


835 
83.2 

82.5 

81.2  '3 

79.5  II 

33 

77-3  ,, 
?to 

72.0 


1.452  +1.053 


K  Cephei. 

Mag.  4.4 


Right 
Ascension. 


h     m 
20    II 


s 
39.16 

38-79 
38.61 

38.61 
38.81 

39-19 

39-75 

40.45 
41.28 

42.21 

43.20 
44.22 

45.24 
46.23 

47.14 

47.96 
48.66 
49.22 
49.64 
49.88 

49.96 

49.87 
49.62 

49.20 

48.64 

47.93 
47.11 
46.19 


37 
18 

o 

30 
38 

56 
70 
83 

93 
99 

102 
Z02 

99 

91 
82 

70 
56 
42 

24 
8 

9 
25 
42 
56 
71 

82 
92 


45.20  ^ 


44-15 


105 
Z08 


42.00'^ 
40.96  '^ 
39.98  98 
39.08  9^ 

38.30 
37.67  J 
37.19  ^ 


Declina- 
tion N. 


+  7726 

n 
84.8 

81.73^ 
78.433 

75.1   II 

71.833 
30 

68.8  „ 

66.0^* 

^^^•^18 
61.8'* 

60.5^3 

59-9   _ 

59.9  ^ 
60.6  7 

61.8" 

63.6  ^« 
23 

68.7  '^ 
71.83' 
75.2  34 

78.7  35 
^     ^36 

82.3 

86.0  37 

89.63^ 
93.0  34 

96.2  3^ 

29 

99.1 


26 

23 


IOI.7 

103.9 
105.6^7 

106.8" 

7 

107.5    ^ 
107.6 

107.2    ^ 

106.2  '*" 

104.7^5 

J  02. 6 

100. 1 

97.2 


25 
39 


4.605      +4.495 


57'.352     59''.oi      I    46'.46S    ^^"'33 

-O.03  -0.04       I       -O.IO  \0.l6 
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yCyml. 

7t  Capricomi. 

p  Capricomi. 

41Cyg]ii. 

nS<^r 

Mag.  2.3 

Mag.  5.2 

■ 

Mag.  5.0 

Mag.  4.1 

>ate. 

Right 

Declina- 

Right 

Declina-   | 

Right 

Dedina-   | 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tionS 

Ascension. 

tionS 

1. 

Ascension. 

tion  N. 

h     m 

0       f 

h     m 

0 

0 

h     m 

0 

/ 

h     m 

•       / 

20    19 

+3958 

20   22 

-18: 

29 

20   24 

-18 

00 

5 

20   25 

+  30    4 

1.      I.I 

s 
9.20 

^31  „ 

26!88 

35.7 

8 
0.28 

51.5 

s 
54.27     ^ 

*^3.3  ,  J 

11. 0 

9.19     ' 

^•4  i 

26.93     ^ 

35.6 

I 

0.33        5 

51.5 

0 

54.28     ^ 

61.0*3 

2I.O 

9.22     ^ 

57-6   ' 

27.02     9 

35.5 

I 

0.42        9 

51.4 

I 

54.32     ^ 

58.5  '5 

310 

931   ,^ 

54-8 :! 

27.15  ^i 

35.2 

3 

0.55     'i 

51.1 

3 

54.41     9 

56..  '^ 

b.  1 0.0 

9.44  \' 

5^-' 

27.31  '^ 

34.8 

4 

0.71      'I 

50.8 

3 

12 
54.53 

53.7  '* 

17 

»S 

19 

4 

18 

5 

•              17 

21 

19.9 

9.61 

49-6 

27.50 

34.4 

6 

0 

0.89 

50.3 

6 

54-7^  20 

49.8 '' 

ir.    1 .9 

9-^3  " 

47-4  " 

27.71 

33.8 

22 

I. II 

49-7 

20 

5490 

11.9 
21.9 

10.08  ^5 
10.37  ^^ 

45-7    ' 

12 

44-5    , 

27.06  ^ 
28.22  ^^ 

33.0 
32.2 

8 
8 

'■35  :^ 

49.0 
48.1 

7 
9 

55.13 
55-39  ,a 
55.67  '* 

47.4 

31.8 

10.68  3' 

43-8    I 

28.51  ^^ 

31.1 

II 

1.89  '* 

47.1 

10 

46.9    s 

34 

I 

30 

II 

31 

II 

31 

I 

)r.  10.8 

11.02 

43-7 

28.81 

30.0 

2.20 

46.0 

55.98 

47.0  *■ 

20.8 

11.37^^ 

44' .: 

29.13  3"^ 

28.8 

12 

2.51 '' 

44.8 

12 

56.30  ^* 

47.6  •* 

30.7 

12.09  -^ 

467  ^ 

29.45  ^"^ 

27.5 

13 

2.84  33 

43.5 

13 

56.63  33 

48.7 :: 

ly  10.7 

29.78  ^^ 

26.1 

14 

3.17  33 

42.1 

14 

56.96  ^^ 

50.2  '5 

20.7 

12.43   ^t 

48.7  f 

30.11 33 

24.8 

13 

3.49  ^^ 

40.8 

13 

57.29  ^^ 

52.2 " 

33 

24 

32 

12 

32 

13 

31 

n 

30.7 

12.76 

53-9   ° 
56-9  ^° 

30.43 

23.6 

381 

39.5 

57.60 

54.5  , 

ne  9.6 
19.6 

13.06  3° 
13.33  11 

30.73 1 
31.00  ' 

22.4 
21.3 

12 
II 

4-  ^: 

4-39  ,, 

38.3 
37.2 

12 
II 

58.15    f 

j6 
59.9  ,„ 

29.6 

13.73  _ 

60.1  3* 

31.2-5^^ 

20.4 

9 

463    t 

36.2 

10 

58.37  " 

62.8  »9 

ly    9.6 

63.4  ^^ 

31.46" 

19.7 

7 

4.84  " 

35-5 

7 

58.56  '9 

65.8  3»; 

13 

33 

17 

6 

17 

6 

14 

30 

195 

13.86 

66.7 

3'-63  ,^ 

I9.I 

5.01 

34.9 

58.70 

68.8      : 

295 

13.93    I 

69.9  I] 

31.75    „ 

31.83  ! 

18.7 

4 

5.14  ' 

34.5 

4 

58.79    ' 

7'-7:^ 

74-5   ° 

ig.   8-5 

13.95    , 

730  f 

18.5 

2 

5.21     7 

34.2 

3 

58.83    ^ 

18.4 

13.92    I 
13.84^^ 

75.9    9 

31.86   3 

18.5 

0 

525    ^ 

34.1 

I 

58.83    I 

77'    t 

28.4 

78<i 

31.84    ^ 

18.6 

I 

5-23     , 

34.2 

I 

58.77    ^ 

79-4  '^ 

13 

23 

6 

2 

0 

2 

9 

21 

pt.  7.4 

'3-7^     T, 

80.0 

3^-78  ^^ 

18.8 

5'7  ,„ 

34.4 

58.68 

8'-5  „■ 

17.4 

^^•54^ 

82.9  *° 

84.?  ;^ 

31.68    ^ 

1 9. 1 

3 

507    ° 

34.7 

3 

58.55  ;^ 
58.39  J 

83-2    I 

273 

'  3-34  22 

31.56" 

19.4 

3 

+•95    ! 

350 

3 

»4-6  ^'^ 

t.    7.3 

22 

85.7 " 
86.5  * 

31.41     I 

19.8 

4 

4-8'     ^ 

35-4 

4 

85-6  '° 

'7-3 

12.89*^ 

31.26 'f 

20.2 

4 

465  '^ 

35.8 

4 

58.01 '» 

86.2    ^ 

24 

2 

16 

3 

16 

3 

20 

3 

27.3 

"•^5,^ 

86.7 

31.10 

20.5 

4.49     ,, 

36.1 

57-81 

86.4    , 

►V.   6.2 

12.41  *-> 

86.5  I 

30.95  ,: 

20.8 

3 

4.34 

36.4 

3 

57-6^ 

57.44  ! 

86.1    3 

16.^2 

12.20" 

85.8  ' 

30.81  ^4 

21.0 

2 

4.21    '3 

36.7 

3 

85.5    ^ 

26.2 

12.00 

11.84'; 

«*-7 : 

«3'    J 

30.71  '^ 
30.63 

21.2 

2 

4.10  " 
4.02 

36.9 

2 

57.29  5 

84.5  z 

c.    6.1 

21.4 

3 

37.1 

2 

57.16  '3 

83-1    1 

13 

20 

5 

I 

5 

I 

10 

18 

1 6. 1 

II.7I  g 
11.63  * 

81. 1 

30.58 

21.5 

3-97    , 

37-2 

57.06 
57.00       ^ 

81.3 

26.1 

78.8  ^3 

76.2  ^^ 

3057    ^ 

21.5 

0 

3.96 

37.2 

0 

79-3 :: 

36.1 

11.59  ^ 

30.60   ^ 

21.4 

I 

3.99    ^ 

37-2 

0 

56.98       ' 

77.0  ^^ 

r.Tan* 

1.305     +0.839 

1.054      -0.334 

1.052      -0.327 

1. 156            +0.579 

I  Place 

zo'.642    62''. 59 

27».442    27".63 

0-.84I    43".5S 

5S'.395    63".6s 

:,  Dm  a 

-o.oa        -0.03 

+0.01         +0.01 

+0.01         +0.01 

-O.OX            -O.OX 

DmS 

+o.a 

-0.8     1 

4o.a 

-0.8 

4o.a 

-0.% 

\     -vo.a 

-^s. 
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m  Solar 

Date. 


n. 


I.I 
II. I 

2I.O 


31.0 
?b.  1 0.0 

19.9 

air.    1.9 

11.9 

21.9 

31.8 

pr.  10.8 
20.8 
30.8 

ay  10.7 
20.7 

307 
me   9.6 

19.6 

29.6 

Jy    9.6 


ig- 


19.5 

29.5 

8.5 
18.5 

28.4 


pt.  7.4 
17.4 

27.3 

•t.    7-3 

17-3 

27.3 
>v.   6.2 

16.2 

26.2 

6.2 


tc. 


16.1 
26.1 
36.1 


P  Delphinl. 

Mag.  3.7 


Right 
Ascension. 


h     m 
20   33 


33.03 
33-05 

33.11 
33.20 

33.32 

33.48 

33.67 
33.88 

34-12 
34.39 


2 
6 

9 
12 

16 
19 

31 
24 

27 
28 


30 


34.67 

34.97   ^^ 
35.28  3^ 

35.59  \^ 
35.90^ 


36.20 
36.48 
36.74 
36.97 
37-17 

37.32 

37-43 
37-50 
37.52 
37-50 


30 

28 
26 

23 
20 

15 

II 

7 

2 


9 
13 


y,Taii^ 
a  Place 


x,D«a 


37-43 

37.34 
37-21 
37.06  \l 

36.90  ;j 

36.74 
36.59 

36.44 
36.32 
36.22 

36.15 
36.12 

36.11 


15 

12 
10 


3 

I 


Decima- 
tion N. 


+  I417 


// 


53-2 


17 


49.8 
48.1  '7 

46.5 


16 

13 


45.2 
44.1 

43.3 
42.9 

42.9 


II 
8 

4 
o 

4 


8 
12 


22 


43-3 

44-1 

45.3  ^^ 
46.8  '5 

50.8 

53-^  24 

57-«  \\ 

60.2^^ 

24 

62.6 

64.8  " 

66.9  " 
68.8  '9 

17 
14 
71.9 

73.0 

73-9 

74-5 
74.8 
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58.83    •    17.1; 

Feb.  10.0 

-5:: 

55-40 

53-8  ;■ 

"t* ,, 

58-9  J 

58-92,^    .4-5  i 

zo.o 

10.41  „ 

"■4  " 
J6.8  ■« 

55-54  ,. 

51-8  _. 

■*" «, 

55  7  ,. 

59-05  ,.    n-9 
59.23"     9-S" 

Mar.    1.9 

10.73  ^' 

55-71    ' 

50.1    ' 

19.23 " 

52-73° 

11.9 

1 1. 10  37 

55-92  ■ 

48.7  •' 

19.94  ' 

50.0  •' 

59-45",  7-7' 
59-71*'  6-3 « 

21.9 

"Si 

,4.4;; 

^'•■'^l. 

47-7  " 

47.7 '3 

3" -8 

22.1  '3 

^"^'Z 

47-2   s 

46.0 ;; 

60-00^.  s-3 

Apr.  10.8 

"■■*7  „ 

20.1 

56  71  „ 

47-2 

23-09 ... 

'*--'5    0 

44.8  . 

60-33     i  49  , 

20.8 

"■» 

,8.4 '; 

57-02  \- 

47.6   ' 

44-3 

60-67":  s-i 

61-033';  s-1 

30.8 

■3  5»" 

"■■°  = 

57-35  " 

48.6   ■■ 

=5'+    2 

44-4   , 

May  10.7 

,4.07  " 

16.0 1° 

57.68  SJ 

50.0  ■' 

51.8 ;» 

26.93'" 

45-1    ' 

6i-4»3'     7-1' 

307 

,4.6.  g 

■"I 

58.003; 

28.16  "J 
"4 

""■^i 

6i-763'i   8-!^ 

30-7 

■5-'5„ 

15.0  , 

58.32  „ 

54-0  „ 

'9-30  ,„ 

48-2 

62.11        11.0 
62.45  »   13-*; 

June  97 

,5.66! 

■5.1 

58.91  "" 

56-5  !f 

30,33  "1 
3.-20   '' 

50-*;; 

19.6 

.6.13  « 

■5-5   ' 

59-2 " 

53-3  "' 

62-753°  iM? 

29.6 

.6.56  « 

"■■*  , 

59.15  '' 

62., "' 

31-90     ° 

56.5  '• 

63.01  «  19.6J 

July    9.6 

,6.93  f 

17-6  ;j 

59.36  ^^ 

65.0"' 

32-40   '" 

59.9   , 

63-23"    22-9? 

30 

«) 

31 

35 

17           JJ 

'9-5 

'7=3  „ 

190,, 

5953  „ 

'7-9 ., 

32-71      „ 

63-4  „ 

63.40         26.2 
63-52  "    29.5; 

29-5 

'745    , 

20.8  '* 

.59.65 

70.8  ••> 

32-80     ' 

67.1  3' 

Aug.   8.5 

17.60  -s 
,7.66   « 

"■'  z 

59-72    ' 

"•5  Z 
76.1 

32.68    " 

70.8  2 

63-59  ;  32-7! 

63-60  ■   35.«'' 

18.5 

247 

59-75   , 

32.35   f 

74.4'' 

28.4 

17.64  ,; 

26.8  "1 

59-73   ; 

78.4 ;; 

31.82   « 

''■°L 

63-56, J  3»-7  2 

Sept.  7.4 

17.54 

28.9 " 

59-66 

80.5  , 

31-11 
.'"^3  " 

81.3 

63-46 

'3-53  ;3         i 

17.4 

17.37  " 

30.8  '9 

59-56  "° 

82.3 

84.33° 

27.4 

16.85  >s 

3».5  ■' 

59-26   » 

83-8  'S 

29.20  "3 

87.0" 

'3-"5"         ", 
62-96"°       ■ 

Oct.    7.3 

33.9  ■• 

84.9  ■' 

28.05  "f 

26.79"" 

'9-3  ]i 

^7-^ 

16.54^' 

34-9 

59-09   I 

85.6  ' 

91.2  '» 

62.74 "          1 

33 

7 

18 

13a 

13 

»3            ' 

27-3 

16.JI 

35-6   , 

'»■"  ,0 

86.0 

'5-47  ,„ 

92.5   , 

93.3  : 

62-51  _^   48-S  , 

Nov.   6.2 

,5.88  33 

358   ' 

58-72   ' 

85-9  ' 

'4"  S 

62-28  "3    49-0 

16.3 

.5.56  2; 
,5.28    « 

35-5   » 

58-55  •' 
58-39  ' 

85-5  1 
84-7 ' 

22-76"' 

93-6  3 

62.06  "   4«-7 

26.2 

34.8  , 

"■«;j; 

93-2  • 

61-86  ^  479. 

Dec.    6.2 

15.05;! 

33.7  ,j 

58.26  ;3 

^'■'"s 

20.19"! 
113 

92-3 ,] 

61-67  I*  46-7^ 

i6.i 

,4.87 

3'-=  ,. 

58.16  '° 

82.0  „ 

80.2  ■= 

19.06 

90 '„ 

61-52       45-1,1 

z6.i 

■  4.76  ' 

30.3  " 

58.09   ' 

18.06™ 

88.8" 

61.41  "   43-1u 
61.33  '  40.'" 

361 

■  4.71     = 

28.1  " 

58-05   ■* 

78-2 " 

.7.25  " 

86.3  "3 

Sec  *,  Tan  S 

1,939       -1.650 

1-130 

+0.536 

S-«96      •S-»" 

■  .3M     «.»! 

Mean  Place 

lo-.ssC    3i".8j 

56'.aas    6i".69 

i8",<j84    63".i3 

C<^.ii8   »''A 

iy^a~B„'<'~ 

*o.o3        +«.o; 

-0.01         .«.Oi 

-o.ii        -o-a6 

^0.01        .OM 

D^*,  Dw3 

+0.3 

-«.7 

«>-J 

-O-l 

«>-3 

-••7 

4«.3        -»7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Octantis. 

y  Mlcioscopii. 

6^  Capricomi. 

^Cygni. 

u&  Solar 

Mag.  5.2 

Mag.  4.7 

Mag 

.  4.2 

Mag.  3.9 

Date. 

Right 

Declina- 

Right 

Dedina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tions. 

Ascension. 

tionS. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h     m 

•       1 

h     m 

•      / 

h     m 

0      1 

h     m 

0      t 

20   54 

—  77  20 

11 

20   56 

-3235 

21       I 

-1734 

21       I 

+  43  35 

n.     I.I 

s 

25.36 

72.6 

s 

4-45  , 

36.6 

9*82 

24.5     ^ 

48.86 

WW 

22.7    ^^ 

I  I.I 

25.19      7 

69.5     '' 

4-47  . 

4-53  ,„ 

35-7  ,^ 

9.84     \ 

24.4 

48.79    7 

20.2    ^ 

21. o 

25.20 

66.2  3^ 

34.6 

9.89    \ 
9.97  ,J 

24.2 

48-77    ' 

17.5  *^ 

31.0 

25.37    J 

62.8  3-* 

4-63  " 

33.4 

23.9     ^ 

48.79    \ 
48.87    ^ 

'4-7   8 

ib.  1 0.0 

25.71    '^'^ 

59.4  l\ 

4-76  \l 

32.1     -5 

10.09 ; 

23.5     ^ 

1 1. 9 

50 

34 

»7 

»4 

15 

5 

13 

36 

20.0 

26.21 

56.0 

4-93  „ 

30-7  ,. 

10.24 

23.0 

48.99  „ 

9.3 

ar.    1.9 

26.85  ^ 

52.7  ^l 

5.14  " 

29.1  *^ 

10.41  J 

22.3    7 

49.16  '7 

6.9** 

11.9 

27-62  ^ 
28.50  «; 

5.37  \l 

^7-5   ' 

10.62 " 

21.4    9 

49-38 " 

4.8" 

21.9 

5.64  " 

25-9  '^ 

^°-«5  '^ 

20.4 

49.64  **^ 

32'*^ 

31.8 

^<\ 

5.94  - 

24.2  '7 
*      16 

ii.ii*^ 
39 

19.2 

»3 

49.94 ;° 

2.1" 

5 

3r.  10.8 

30-54  „, 

40.4 

6.25 

22.6 

11.40 

17.9 

50.27  , 

1.6 

20.8 

31.66  " 

6.59  ^* 

21.0  '<* 

1 1.70  3° 

16.5  "* 

50.63  3<^ 

'•6   ! 

30.8 

32.82  "J 

39.1  'I 

38.3  ^ 

6.95  3^ 

19.4  '** 

12.02  ^^ 

14.9  *' 

51.00  37 

2.2    6 

ay  10.7 

117 

33-99  „, 

7-31  ^; 

18.0^4 

12.34^^ 

'3-4   ^ 

51.37^^ 

3.4" 

20.7 

35-'6     ! 

37.9  : 

7.68  37 

16.7  '3 

12.67^3 

n.8"^ 

51.75^' 

5.1'^ 

114 

X 

36 

13 

33 

IS 

37 

31 

30.7 

36-30 

37-38 '»; 

38.0 
38-6  ,J 

8.04  ,^ 

^5.5     „ 

13.00 

^°-3  „ 

52-"  ,^ 

7.2 

me  9.7 

8.39  ^5 

14.6    9 

13.32  \^ 

8.9   ^ 

52.46  3^ 

9.7 '5 

19.6 

38-37  '^ 

39.26  'y 

39.6  ° 

8.71  ^^ 

14.0    ^ 

13.62  5° 

7.6   3 

52.78  3^ 

12.6  *9 

29.6 

+'••  ^ 

9.01  3 

13-6    -* 

13.89^7 

6.4" 

53.06  '« 

15.7  3' 

ly    9.6 

40.01    '5 
61 

43-°  ' 

23 

9-27 ,, 

.3.4; 

20 

5.5    \ 

53.29  ;^ 

19.0^^ 

34 

19.5 

40.62 

45-2  ,^ 

9-67  „ 

13.5    , 

14.49  ^l 

4-7   , 

53-47  „ 

22.4 

29-5 

41-32   'J 

50.2 ;° 

13.8    I 
14.4    t 

4.1   -^ 

5360  '3 

25.8  34 

»g.   8.5 

9-79  " 

985    ^ 

14.60  " 

3.8    3 

53.67    J 

29.1  33 

18.5 

41-39  J 

52-9  ^J 

'5-'    ! 

14.67    7 

3-7    ' 

53-69    \ 

32.3  ^^ 

28.4 

4' -^7  " 

55-6  :j 

9.87    ' 

16.0    9 

14.69 

3.7   ° 

53.65    * 

35.4  ^' 

39 

A 

9 

3 

a 

9 

27 

pt.  7.4 

40-98 

58-2  ,, 

9-83     „ 

'6.9  ,„ 

14.66 

3.9    , 

53.56 

38.1 

17.4 

40.51  ^; 

39.90 ; 

60.6  "-^ 

9-75  „ 

14.60 

4.2    3 

53.43 ': 

^^•5 :: 

27.4 

64-3   ' 

9.63  '' 

18.9     ^° 

H.50  " 

4.6  \ 

53.26  '7 

42.6 " 

•t.    7.3 

39-17  p 
38.35  S 

9.48    s 

19.8        ^ 
20.6        \ 

6 

14.37  'f 

5-'    ! 

53-°5  " 

44.3 

17-3 

65.5  " 
7 

9-3^  :i 

14.23  *^ 

»s 

5.5; 

52.83  ^; 

45.6  ^3 

27.3 

37.47  - 

3658 !? 

34.92  f° 

66.2 

9.13 

21.2 

14.08 

6.0 

52.59 

46.4 

)V.    6.2 

66.3    ' 

8.96  ;7 

21.6    ^ 

13.93  ,^ 

^•5   \ 

52.34  ,^ 

46.7  \ 

16.2 

65.8    5 

8.79  ^ 

21.9    ^ 

13-79  ** 

6.9   ^ 

52.11  '3 

46.5 ' 

26.2 

64-7 

8.65  ^^ 

21.9    ® 

13.67  " 

7.2    ^ 

51.89  " 

0 
45.9 

c.    6.2 

34--   J, 

63.0  '7 

31 

8.53  - 

21.6    ^ 

4 

X3.57  - 

'•-: 

5.69- 

Z3 

44-7  S 

16.1 

33.62 

60-9  „ 

8.45 

21.2 

13.51 

7.6 

51.52 

43.1 

26.1 

33.18  j^ 
32.90  '* 

58-4  30 

8.41  ^ 

20.6     ^ 

13.47      \ 

7-7 : 

51.38    '^ 

4^-^ :! 

36.1 

55-5  '' 

8.40  ' 

19.7     ^ 

13.46       ' 

7^7  ° 

51.29       9 

38.7  '* 

J,  Tan* 

4.566     -4.45s 

1. 187    -0.639 

X.O49 

-0.317 

1. 381             -1^.953 

1  Place 

a7'.6s8    s8".34 

4».887    26".43 

IO".25I 

i6".9i 

So».3i3    i8".o7 

1,  D«a 

+0.09        -fo.io 

+0.01         +0.03 
■^^S          -0.7 

+0.01 

+o.oa 

-o.^A        -^.^^ 

,  D«*           +0.3          -0.7       1 

+0.3 

-o.T      \     ^^-Ji          -^n 

[I 

Sphzsl 
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Mean  Solar 
Date. 


Jan.  I .  I 
I  I.I 

2I.O 
31.0 

Feb.  1 0.0 

20.0 

Mar.    1 .9 

II. 9 

21.9 

31-9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 
June   9.7 

19.6 

29.6 

July    9.6 

19.6 

29.5 
Aug.    8.5 

18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.    7.3 

17-3 

27.3 
Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


61  Cygni  pr. 
Mag.  5.6 


Sec  5,  Tan  (5 
Mean  Place 


Risht 
Ascension. 


h 
21 

3^83 

3.79 
3.80 

3.85 
3.94 

4.07 

4-25 
4.48 

4-74 
503 

5-35 

570 
6.06 

6.43 
6.79 

7-15 

7-49 

7-79 
8.07 

8.30 

8.48 
8.62 
8.70 

8.73 
8.71 

8.65 

8.54 

8.39 
8.22 

8.02 

7.82 
7.61 

7-41 

723 
7.07 

6.93 
6.83 

6.77 


m 

3 


4 
I 

5 

9 

13 

18 

23 
26 
29 

32 

35 
36 
37 
36 
36 

34 

30 
28 

23 
18 

14 
8 

3 

2 

6 

II 

15 

17 
20 

20 

21 
20 
18 
16 

14 

10 
6 


Declina* 
tion  N. 


+3819 


tf 


521    * 
49.6  ^5 

44.6  ;s 

42.3 
40.2 

38.4 
37.1 
36.3 


21 
18 

13 

8 


36.1 
36.4 

37-2 
38.6 
I  40.4 

42.7 
45-4 
48.3 
51-4 
54-7 


3 
8 

14 
18 

23 

27 
29 

31 

34 


ZZ 
ZZ 


58.1 
61.4 

64.7 
67.8  ^' 

26 

73-3 
75.6  ^3 

77.6  ^° 

79.2 

80.3 


16 

II 

8 


81. 1 

81.3 
81. 1 
80.5 

79-4 

77.9 
76.0 

73-8 


2 

2 

6 

II 

IS 

19 
22 


1.275       +0.791 
5'-09S     50"-90 


D'^  a,  Dm  a 


-O.OI 

•fo.5 


.04 


-O.' 


V  Aquaiii. 
Mag.  4.5 


RiRht 
Ascension. 


h 
21 

9 
5746 
57.48 
57.52 
57.60 

57.71 

57.85 
58.01 

58.21 

58.44 
58.69 


m 

4 


4 

8 

II 

14 

16 
20 

23 
25 
27 


29 
31 


58.96 

5925 
59.56 
59.88  32 

60.20  3^ 
Z^ 
60.52 

60.83  ^' 
61.12^9 

61.39'^ 
61.63 


24 
20 


61.83 
61.99 
62.10 
62.16 
62.18 

62.16 
62.10 
62.01 
61.89 

61.75 

61.61 
61.47 

61.33 
61.21 

61.12 

61.05 
61.01 
61.00 


16 

II 

6 

2 

2 

6 

9 
12 

14 
14 

14 

14 
12 

9 

7 

4 
I 


Declina- 
tions. 


—  II  42 


ti 


65.3 
65.6 

65.8 

65.8 

65.8 

65.6 
65.2 
64.6 
63.8 
62.8 

61.7 
60.4 

58.9 
57.3 

55-7 

54.0 

52.4 
50.8 

49.4 
48.1 

47.0 
46.1 

45.4 

44.9 
44.6 

44-5 
44-5 
44.7 
44.9 
45-2 

45.6 
46.1 

46.5 
46.9 

47.3 

47-7 
48.0 

48.3 


3 
2 


4 
6 
8 


9 
7 
5 

3 

I 


3 
4 

5 
4 
4 
4 
4 

3 
3 


1. 021       -0.207 

57'.907  58"^7 

0.00         +0.01 
+0.3  -o-i 


Bradley  8777. 
Mag.  5.9 


Right 
Ascension. 


h 
21 

s 
6.52 

5.93 
5.52 
5.28 

5.24 

5.40 

5.75 
6.28 

6.96 
7.79 


m 

7 


59 
41 
24 
4 
16 

35 

SZ 
68 

83 
93 


xoi 


8.72 

9.73 
0.78  '^5 

1.84 
2.87 


3.84 
4-73 
5.51 
6.15 

6.65 

6.99 
7.16 
7.16 
7.00 
6.67 

6.18 

5.56 
4.81 

3.95 
3.01 

2.00 
0.95 


106 

103 
97 


89 

78 
64 
50 
34 

17 
o 

16 

ZZ 
49 

62 

75 
86 

94 
loi 

105 
105 


8.86  '"^ 

7.87  ^ 


6.96 
6.15 

5.48 


91 

81 
67 


Dedin*- 
tionN. 


+  7746 


tf 


64.3 
61.7 

58.7 
55.5 
52.3 

49.1 
46.0 

43.2 
40.9 

39.0 

37.7 
37.0 

36.9 

37.4 
38.6 

40.3 
42.5 
45.2 

48.3 
51.6 

55.2 

58.9  .^ 
62.6  ^l 


26 

30 
32 
32 
32 

31 
28 

23 
19 
13 

7 

I 

5 
12 

17 

22 

27 
31 
33 
36 

37 


66.4 


38 


70.0  3^ 

34 

73.4 
76.6  3^ 

79.5  '^ 
81.9 

84.0 


24 
21 

IS 


85.5 
86.6 

87.0 

86.9 

86.1 

84.8 
82.9 
80.6  ^3 


iz 

4 
z 

8 
13 

19 


4.726      +4.619 
i3".487     54".83 


-0.08 


L22 


-O. 


S  Pitcig  Anstnlii. 
Mag.  5.6 


Rifiit         Dcdnu- 
tionS. 


h 
21 

s 
4.70 

4.71 
4.75 
4.83 
4.95 

5.10 
5.28 
5-50 
5.74 


8 


4 
8 

Z2 
IS 

z8 
22 

24 
28 


—  t 


757 


8 

9 
II 


69-5 
68.8 

68.0 

67.1 

66.0 

12 

64.8 

i< 

62.0  ^ 

60.5 

58.9 


15 
16 

16 


6.02 

29 

6.31  ,,    57.3 ,. 

^•63 1 !  55.6 ;; 

50-9 ,! 


z.i3a     -0531 

z5«.o8o  59"-99 

4O.0I  ^'^^ 

H>.3         -^1 
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CCygni. 

rCygBl. 

a  Bquulei. 

CCygni. 

L  Solar 

Mag.  3.4 

Mag. 

3.8 

Mag.  4.1 

Mag.  4.3 

&t:e. 

. 

Risht           Declina- 

Right 

Dcclinap 

Right           Declina- 

Right 

Declina- 

Ascension.       tion  N. 

Ascension. 

tionN. 

Ascension. 

tion  N. 

AscCTsion. 

tion  N. 

h     m               •       ' 

h     m 

•      f 
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APPARENT  PLACES  OF  STARS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  STABS,  1915. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.  Ootantls. 
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0.60 

16 
18 

57.7  I 

36-43  'J 

63-'  !? 

^'•31  It 

5^-3   ° 

21.9 

59-67  "' 

27.4  ^^ 
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Jtof.S. 

M«..3.> 

ItHS' 

Dmte. 

Ritht 

DhIdu- 
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APPARENT  PLACES  0¥  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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55.03 
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55.26 
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54.90 
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32 

33 
32 
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28 

25 

20 

17 
13 
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3 
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8 

II 

12 

13 

13 
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II 

10 

7 
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63.0 
63.0 
62.9 
62.6 

62.1 
61.4 
60.5 
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58.2 

56.7 

55.1 

53.4 
51.6 

49.7 

47.9 
46.1 

44.4 
42.8 

41.4 

40.2 

39.3 
38.6 

38.1 

37-9 

37-9 
38.1 

38.4 

38.9 
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40.0 
,  40.6 

41.2 
,41.8 

42.2 

42.6 
42.9 
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I 

3 

5 

7 
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I 

2 

5 

6 

7 
8 
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8 

8 

•» 

6 

4 

2 


5 
2 

o 


3 

5 

5 
6 

6 
6 
6 

4 
4 

3 
2 


1.032 
5o^877 
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+0.3 
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-0.5 
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22 
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2 


22.88  ^7 
22.67 

22.53 
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14 
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22.57 
22.75 
23.01 

23.35 


10 
18 
26 

34 
40 


23.75 
24.21 

74.71 

25.24 

25.79 


46 

50 

55 

55 

54 

26.33  ^. 
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27.35  f, 
27.80  ^5 

28.20  ^"^ 

33 

28.53 

28.79 
28.97 

29.07 

29.09 


26 

18 

10 

2 

5 


13 
20 

25 


29.04 
28.91 
28.71 
28.46 
28.16  3° 
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27.81 
27.44  37 
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26.26  39 

38 

25.88 
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25.24 
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30 
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ft 
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26 
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25.0 
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19.0 
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31 
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20 
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II 

4 
2 
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14 
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30 
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24 
19 


43-5 
45.9 
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50.6 
50.4 
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2 

8 
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28 

27 
25 

23 
20 

18 

15 
II 

8 

4 

I 

3 
7 

II 
13 


1. 152       +0.572 
o".947    34".5i 


-O.OI 

+0.4 


K04 
>-3 


A.  Pegasi. 
Mag.  4.1 


Right 


h     m 
22   42 

■ 
25.72 

25.64 
25.57 
25.53 
25.52 


8 

7 
4 

I 


Declina- 
tioo  N. 


+  23    6 


ft 


24 
28 


25.54  . 
25.59  /^ 

25.69 '; 
25.82  '3 

25.99  ^^ 
21 

26.20 

26.44 

26.72 

27.02  ^° 

27.34  ^^ 
34 

27.68 

28.02  34 

28.35  ^^ 
28.66  3^ 

28.96  3^ 
27 
29.23 

29.46  ^3 

29.65  '9 
29.80  ^5 
29.91 


II 
6 


71.6 

70.3 
68.8 

67.1 
65.5 

63.9 
62.4 

61. 1 

60.1 

59-4 

59.1 
59.2 

59.7 
60.6 

61.9 

63.5 

65.5 
67.7 

70.2 
72.7 


5 

3 
o 

7 
3 

I 

5 

9 

13 
16 


20 
22 

25 

25 
27 


29.97 
29.99 

29.97 

29.92 

29.84 


2 
2 

5 
8 

10 


75.4 
78.0 

80.6 
83.2 
85.6  ^4 


26 
26 
26 


12 


29.74 
29.62 
29.49  '3 

2935 
29.22 


14 
13 
13 


II 


29.09 

28.98 
28.88  '"^ 


87.7 
89.7 

i  9^4 
I  92.9 

94.1 

94.9 
95.5 
95.7 
95.7 
95.3 

94.6 

i  93.6 

192.4 


21 

20 

17 

15 
12 

8 


4 
7 

10 

12 


1.087       "•^•427 
26'.  109    64^.97 


0.00 
+0.^ 


-0.03 


Mag.  3.7 


Right 


h     m 
22  43 

2575  „ 

25.60  *5 
25.50  " 
25.43 
25.41 


tkmS. 


-5145 


n 


10 

7 

2 


25.43 

25.51 

25.64 
25.81 

26.04 

26.32 
26.64 
27.01 
27.41 
27.84 

28.29 

28.75 
29.21 

29.65 

30.07 


8 

13 

17 

23 
28 

32 

37 
40 

43 
45 

46 
46 

44 
42 
38 


30.45 

3^-79  ,^ 
31.08^9 

31.30 

31.45 


34 


22 


15 
9 


31.54 
31.56 

31.51 
31.41 
31.25 

31.05 
30.83 

30.59 

30.34 
30.10 

29.87 
29.66 
29.49 


9 

5 
10 

16 

20 

22 
24 
25 
24 
23 

21 
17 


64.5 
'63.1 

'61.3 

i  59.1 
I  56.7 

'  54.1 

51.3 

48.3 

45.3 
42.2 

39.3 
36.4 
33.7 
31.2 
29.0 

27.2 

25.7 
24.6 

24.0 

23.8 

24.1 
24.8 

25.9 

27.3 
29.0 

31.0 
33.1 
35.3 
37.5 
39.5 

41.2 
42.7 

439 
44.6 
44.8 

44.6 

43.9 
42.8 


X4 
18 
22 

24 

36 

28 

30 
30 
31 
29 

29 

27 
25 

32 

18 

IS 
II 

6 


7 
II 

14 

17 
20 

21 
22 
22 
20 

17 

15 
12 

7 

9 

9 
7 

XX 


1. 616      —1.969 
25'.S6o    5o".53 


+0.01 


40.08 
-0-3 


TAqniiii. 
Mag.  4.3 


Right 


h     m 
22  45 

s 
5.63 
5.57 
5.52 
5.50 
5.51 


5.54 
5.60 

5.70 

5.83  '' 
6.00 '7 

20 

6.20 

6.69*^ 

6.98 

7.29 


tiOQi 


•    t 


10 


-14  a 

34.0 
34.2' 

34.0; 
33.7  j 

33-2  , 

32.5 
31.5 
304 

29.1 


n 
n 

16 


29 
31 
33 


25.8  '^ 

22.0^ 

20.0" 
SI 


7.62 

7.95 
8.27 

8.59 


33 
32 
32 


17.9 

15.9 
14.0 

12.3 


ia7 


«9 
16 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


An  Solar 
Date. 


m.  1.2 
II. I 

21. 1 

ib.  lO.I 
20.0 

ar.   2.0 

I2.0 
22.0 

31-9 

)r.  10.9 
20.9 
30.8 

ly  10.8 
20.8 

30.8 

ne   9.7 

19.7 

29.7 

9.7 


Iv 


ig- 


19.6 
29.6 
8.6 
18.5 
28.5 


Pt.  7-5 

17.5 
27.4 

t.     7.4 

17.4 

27.4 

•V.   6.3 

16.3 

26.3 

c.    6.2 

16.2 
26.2 
36.2 


pi  Pegasi. 

Mag.  3.7 


Riuht 
Ascension. 


h 
22 


m 

45 


53.58 

53.49 
53.42 

53.37 
53.36 

53.37 
5342 
53.51 
53.64 
53.81 


9 

7 

5 

I 


5 
9 

17 
21 


54.26  ^t 

28 

54-54  ,^ 

54.84  ^^ 

55.16^^ 
34 

55.50 

55-84 

56.17 

56.49 

56.79 


57.06 
57.30 
57.50 

57.65 
57.76 

57.83 
57.85 
57.84 
57-79 
57.71 

57-61 

57.49 
57.36 
57.22 

57.09 

56.96 
56.85 
56.74 


34 
33 
32 

30 

27 


24 
20 

II 
7 


5 
8 

10 

12 

13 
14 
13 
13 

II 
II 


Declina- 
tion N. 


+  24     9 

I6.I 

14.7 


14 

IS 

17 


13.2 

II. 5 
9.8 'I 


8.2 
6.6 

5.3 
4.2 

3.5 

3.1 
31 
3.6 

4.4 
5.7 

7-3 
9.2 

11.5 

13-9 
16.4 


16 

16 

13 
II 

7 
4 

o 

5 
8 

13 
16 

19 
23 
24 
25 
27 


1 9. 1 
21.8^7 

24.4 
27.0 
29.4 


26 
26 

24 

23 


31.7 
33.7 
35.5 
37.0 
38.2 

39.2 

39.8 
40.1 
40.0 

39.7 

39.0 
38.0 
36.8 


20 
18 

IS 
12 

10 

6 

3 

I 

3 
7 

10 
12 


t  Cepliei. 
Mag.  3.7 


Right 
Ascension. 


h     m 
22   46 


36.86 

36.49 
36.17 
35.91 
35.73 

35.64 
35.64 

35.74 

35.93 
36.22 

36.59 
37.04 

3756 
38.12 
38.72 


37 
32 
26 
18 

9 

o 
10 

19 
29 

37 

45 
S2 
56 
60 
61 


61 

S9 
S6 


39.33 

39.94 

40.53 
41.09 

41.60  5^ 

44 

42.04 
42.42  "^ 
42.72  ^° 

42.93  " 
43.06    ^ 

43-" 

4307 

42.95 
42.76 

4^.50  ^^ 
41.83  3<* 

41.00*'' 
40.56  "^ 

44 


4 
12 

19 
26 


5,  Tand 
a  Place 


1.096 
S3V962 


+0.448 
8".89 


K,  Dwa 


0.00 
'fo.4 


•03 
.3 


40.12 
39.70 
3931 


42 
39 


Declina- 
tion N. 


+  6545 
28.2 


16 
21 

2S 
28 

30 

30 

29 
28 

2S 
20 

15 
10 

5 

I 

8 

13 
18 

23 
27 
31 

33 
36 

22.7  ^l 

26.5  ^* 

37 

"■'  i 

32 
29 

2S 

48.0  " 

Si  " 

50.5 

51.0  5 

50.8  ' 

50.1  ' 
48.8  '3 


26.6 

24.5 
22.0 

19.2 

16.2 

13.2 
10.3 

7.5 
5.0 

30 

1.5 

0.5 
0.0 

0.1 

0.9 
2.2 

4.0 

6.3 
9.0 

12. 1 

15.4 
19.0 


37.3 
40.5 
43.4 


A.  Aquaiii. 
Mag.  3.8 


Right 
Ascension. 


2.435        +2.221 
39".052     Ii".i7 


-0.02 
40.4 


-0.14 

-0.3 
[Eph  15) 


h 
22 


m 
48 


0.85 

0.79 

0.74 
0.72 

0.72 

0.75 
0.81 

0.90 

1.03 

1.19 


6 

5 
2 

o 
3 

6 

9 

13 
16 

19 


1.38 
1. 61  'i 

1.87  1 
28 
2.15 

2.46  ^' 

32 

2.78 

3.10^^ 
3.42  32 

3.73 
4.03 

4.30 
4.54 
4.74 
4.90 
5.02 

5.10 

5.13 

5.13 

5.09 
5.02 

4.93 
4.83 
4.72 
4.60 

4.49 

4.38 
4.29 
4.21 


31 
30 
27 

24 
20 

16 

12 

8 

3 
o 

4 
7 
9 

10 
II 
12 
II 
II 

9 

8 


Declina- 
tions. 


-   8    1 


It 


58.7 
59.1 

59.4 
59.6 
59.6 

59-4 
59.0 

58.5 
57-7 
56.7 

55.4 

53.9 
52.2 

50.4 
48.5 

46.5 

44.5 

42.5 
40.6 

38.8 

37.2 
35.8 
34.6 

33.7 
33.1 

32.7 
32.5 
32.5 
32.7 
33.0 

33.5 
341 
34.7 
35.3 
35-9 

36.5 
37.0 

37-5 


4 

3 

2 

o 


4 

S 
8 

10 
13 

IS 

17 
18 

19 
20 

20 
20 

19 
18 

16 

14 
12 

9 
6 


/OIndi. 

Mag.  6.1 


RiRht 
Ascension. 


O 
2 

3 
5 

6 
6 
6 
6 
6 

S 
5 


i.oio      -0.141 
lo'.Ssi    5S".9i 


h     m 
22   48 


8 
45.73 
45.35 
45.05 
44.83 
44.71 

44.68 

44.74 
44.91 
45.17 
45.52 

45.96 
46.48 

47.07 

47.73 
48.44 

49.18 

49.93 
50 

51.42 
52.11 


38 

30 
22 

12 
3 

6 

17 
26 

35 
44 

S2 

59 
66 

71 
74 

75 

.68  75 
74 
69 

63 
S6 


0.00 
40.4 


+0.01 


52.74 
53.30 

54.13^^ 
54.37 


24 
12 


54.49 
54.49 
54.36 

54.13 
53.79 


13 
23 

34 
42 


53-37  ^„ 
52.88  49 

52.35  ^^ 
51.80^5 

51.25  55 

S3 

50.24  ^ 
49.81  43 


Declina- 
tions. 


-7031 


It 


57.7 

55-6 

53.1 
50.2 

47.1 

43-7 
40.1 

36.4 
32.8 

293 


21 

25 

29 

31 
34 

36 

37 
36 
35 
34 

259 

22.8  3^ 
29 

2S 
21 

17 


9-9 

7.4 
5-3 

3.6 

2.4 
1.8 

1.7 
2.1 

30 

4-3 
6.1 

8.3 
20.7 


12 
6 

I 

4 
9 

13 
18 

22 

24 
27 


23.4 
26.1  ^7 

28.8  '7 

27 

33-8  '^ 

21 

35.9 

37.5 
38.6 

39- 1 
391 


38.5 
37.3 
35.6 


16 
II 

5 
o 

6 

12 
17 


3.000      -2.828 
4S'.S22    4i".3i 


+0.01 
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Mean  Solar 
Date. 


Jan.  1.2 
II. I 
21. 1 

Feb.  I  O.I 

20.0 

Mar.    2.0 

I2.0 
22.0 

31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June  9.7 

19.7 

29.7 

July    9.7 

19.6 

29.6 

Aug.    8.6 

18.5 
28.5 

Sept.  7.5 

17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


(^  Aquaxll. 

Mag.  3.5 


Risht 
Ascension. 


Sec  (5,  Tan  (5 
Mean  Place 


h     m 
22   50 

8.51 
8.44 

8.39 
8.37 
8.37 


7 

5 

2 

o 

2 


8.39 

8.45 

8.55 
8.67 

8.83 


6 
10 
12 
16 
30 


9-^3  ,, 
9.26  ^^ 

9.52 

9.81 

10.12 


26 
29 

31 
33 


0.45 
0.78 

I. II 

1.43 
1-73 


33 

32 

30 
28 


2.01 

2.26^5 

2.47 

2.64 

2.76 


21 

17 
12 

8 


2.84 
2.88 
2.87 
2.84 
2.77 

2.67 
2.56 
2.44 
2.32 
2.20 

2.09 
1.99 
1. 91 


1.042 
8'-435 


Declina- 
tion S. 


-16  16 


11 


I 


28.5 
28.6 
28.5 
28,3 
27.8 

27.2 
26.3 
25.2 

239 
22.4 

20.8 
19.0 
17.0 
15.0 
12.9 

10.9 
8.9 
7.0 

3.8  '5 
13 

2.5 

1.5 
0.8 

0.3 
O.I 


4 
I 

3 

7 
10 

II 
12 
12 
12 
II 

10 
8 


I 
z 
2 

5 
6 

9 
II 

13 

15 
16 

18 
20 
20 
21 
20 

20 

19 
17 


I 


0.2 

0.5 
i.o 

1.7 
2.4 

3-2 

4.0 
4.8 

5-5 
6.2 

6.7 
7.0 

7.2 


10 

7 

5 

2 

I 

3 

5 

7 

i 
8 

8 
8 

7 

7 
5 

3 

2 


a  Piscis  Australis. 

{FomalkatU.) 

Mag.  1.3 


-0.292 
23"-30 


0.00 
+0.4 


+0.02 
-0.3 


Right 
Ascension. 


h     m 
22    52 

s 

57-59 
57.50 

57.44 
57.40 
57.39 


9 
6 

4 
I 

3 


57.42 
57.48 

57.57 
57.70 

57.87 


6 

9 

13 

17 
21 


58.08 

58.33 
58.61 

58.91 
59.24 


25 
28 

30 
33 
35 
59.59 

59.95  ,. 
60.31  ^ 
60.66  ^5 

60.99  ^^ 
30 

61.29 
61.56^7 

61.79  ^^ 
61.98^9 

62.12  '^ 
8 

62.20 

62.24 

62.24 

62.19 

62.11 


62.00 
61.87 

61.73 
61.58 

61.44 


Declina- 
tions. 


-30    3 


// 


92.1 
91.6 
90.9 

89.9 
88.7 

87.2 

85.5 
83.6 

81.6 
79.4 


4 
o 

5 
8 

II 


13 
14 
15 
14 
13 


12 


61.31 
61.19 
61.08  " 


5 

7 
10 

12 
15 

17 

19 
20 

23 

23 

70.1 
67.9 


65.8 

63.9 
62.3 

60.9 
59.9 

59.2 

58.8 
58.8 

59.1 

59-7 

60.6 
61.7 
62.9 
64.2 
65.6 

66.9 

68.1 

69.2 

70.0 

70.6 

70.9 
70.9 
70.7 


23 
22 

21 

19 
16 

14 
10 

7 

4 
o 

3 
6 


o  Andiomedtt. 
Mag.  3.6. 


Right 
Ascension. 


I 
8 
6 

3 

o 

3 


h     m 
22  57 


59-71 
59.56 

59.43 
59.33 
59.27 

59.25 
59.28 

59-35 
59-47 
59.65 


IS 

13 
10 

6 


3 

7 
12 

18 
23 


27 
31 


59.88 
60.15 
60.46 
60.81  ^5 
61.18^7 
38 
61.56 

61.95 

62.34 
62.71 

63.05 


1. 156      -0.579 
57'.4o8    83".03 


0.00 
+O.A 


+0.04 


63.36 

63.64 
63.86 

64.04 

64.17 

64.25 
64.28 

64.26 

64.20 

64.10 


39 
39 
37 
34 
31 


28 

33 

18 

13 

8 

3 

2 

6 
10 

13 

63.97  ,, 
63.82  '5 

63.65  ]l 

63.28  II 
63.10 


62.92 
62.76 


18 
16 


Dedina- 
tionN. 


+  41  52 
ft 

20.9 


19.4 

17.5 
15.4 
I3.I 


»5 

19 
ai 

23 


23 
10.8 

8.5'^ 

6.3 

4.3 
2.7 


33 
30 
16 

13 


1.4 
0.6 

0.3 
0.4 

I.I 


8 

3 

I 

7 

13 


16 
31 


2.3 

3.9 
6.0 

8.4'^ 

11.1^7 
29 

14.0 

17.1  ^' 

20.2  ^' 

23.4  II 

26.6  ^^ 

31 

^^'7  ^ 

32.6^ 

27 


35.3 


24 


39.8  " 


41.6 

42.9 
43.9 
44.4 
44.4 

44.0 

43-2 
41.9 


18 

13 
10 

5 
o 

4 

8 
13 


/^PegasL 
Var.  2.2-2.7 


Right 


Dcdins- 

tknN. 


h     m 
22    59 


s 

38.74 
38.63 

38.55 
38.49 
38.45 

38.45 
38.48 

38.56 
38.67 
38.83 

39.03 
39.27 


II 
8 
6 


3 
8 

II 

16 

20 


24 
27 


39-54  ,^ 
39.84  ^^ 

40.17  ^ 

34 

40.51  „ 
40.86  ^5 

41.20^^ 

41.54^ 
41-85^'' 


+  2737 
26.2 

23-3 
21.6 '' 

ml 

8.1 

6.4'' 
4.9  "5 

3-6" 
2.6  » 

6 
2.0 

1.8' 
2.1  J 
2.8' 

II 


3-9 

5.3 
7.2 

9-3 


21.7 


21 


1-343 
60'. 406 


40.896 
8".o8 


-O.OI 


.06 


1.129  ^'^^ 

39'-097  i7"-^L 

0.00  -0-93 

+0.4  "^-3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


a  Pegasi. 

(Markab.) 
Mag.  2.6 

66  Pegati. 

c*  Aquarii. 

7t  Cephei. 

fan  Solar 

Mag.  4.7 

Mag.  3.8 

Mag.  4.6 

Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion  N. 

Ascension. 

tion  N. 

Ascension. 

tions. 

Ascension. 

tion  N. 

h     m 

•       / 

I 
h     m               •      ' 

h     m 

•      f 

h     m 

0      / 

23      0 

+  1444 

23      2 

+  856 

23     4 

-21  37 

23   5 

+  74  55 

0$ 

n.       1.2 

s 

3137    ^ 

56.7  „ 

s 
43-22 

43-14  . 

43-08  ^ 

63-3  „ 

8 

55-16 
55.08  I 
5502   ° 

69.1 

7-^7  , 
6.66  ^' 

59-7  „ 

II. 2 
21. 1 

31.28 
31.22 

54-5 

62.4    9 
61.4  '° 

69.1  ° 

68.8    3 

584   1 

311 

31.17    5 

53-2    3 

43-04  ^ 

^•5   ' 

54-98  ^ 

68.3    I 
^7-5  ,1 

6.15  5' 

54-3    ^ 

29 

b.  10. 1 

3115     ^ 

52.0  " 

II 

43-02  ^ 
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1.023       -^o.aiS 

in  Place 

8Vo86      9".35 

34'S09    »4".69 

39'-334    43"-24 

5IV274    a9".4i 

ta,  Dm  a 

0.00        -0.03               0.00          0.00 
+0.4          -0.2              +0.4          -0.2 

0.00          -O.OI 

0.00        -.cox 

^,DmS 

+0.^          -0.2       \     "^OA          -^A 

33281^- 

iQ'S        3^ 

r 

I 

Bphis) 
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APPARENT  PLACES  QfF  STARS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan. 


1.2 
II. 2 
21. 1 


31.1 
Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22.0 

Apr.    i.o 

10.9 
20.9 

30.9 
May  10.8 

20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 

275 
Oct.    7.4 

17-4 

27-4 
Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Sec  S,  Tan^ 
Mean  Place 


/3  Scnlptorli. 
Mag.  4.5 


Richt 
Ascension. 


h     m 
23    28 


13 
II 

9 
6 


I 

5 

9 

13 
18 

22 
26 


s 
2546 

2533 
25.22 

25.13 
25.07 

25.04 
25.05 
25.10 

25.19 
25.32 

25.50 
25.72 

26.28  ^° 

26.61  ^l 
36 

26.97 

27.34  f^ 
27.72  I 

28.10  3* 

28.47  ^' 

35 

28.82 

29.13 
29.41 

29.64 

29.82 

29.96 
30.04 
30.07 
30.05 
29.98 


31 
28 

23 
18 

8 
3 


/ 


13 

IS 
16 


29.89 
29.76 
29.61 

29.45  ,^ 
29.28  '7 
17 
29.11 

28.96  '5 
28.81  '5 


Declina- 
tions. 


-3816 


$f 


89.7 
89.2 

88.3 
87.1 

85.5 


5 

9 
12 

16 
19 


21 

24 


83.6 
81.5 

76.6  ^5 
73-9  II 

71. 1 
68.4  ^7 
65.6 
62.9 
60.4 


28 

27 

25 
24 


58.0 

55-9 
54-1 
52.7 
51.6 

51.0 
50.7 
50.9 
51.5 
52.4 

53.7 
55-2 

56.9 

58.7 
60.5 

62.3 
64.0 

654 
66.6 

67.4 

67.9 
68.0 
67.7 


21 
18 

14 

II 

6 

3 

2 

6 

9 

3 

5 

7 
8 

8 

8 

7 
4 
2 

8 

5 

I 
3 


72  Pecasi  (mean). 
Mag.  5.2 


Ri£ht 
Ascension. 


1.274       -0.789 
25V0O7     79".  13 


0.00 
+0.4 


+0.05 
-0.1 


h     m 
23    29 


■ 
43.77 
43.64 
43.53 
43.44 
43.38 

43.34 
43.34 
43.38 
43.46 
43.59 


13 
II 

9 
6 


4 
8 

13 
17 


22 
26 
29 


43.76 

43.98 
44.24 

44.53  „ 

44.86  ^^ 
34 

4520 

45.55  n 

45.91  3 
46.26  -^^ 

46.60  ^^ 

31 

46.91 

47.19 

47-43 
47.64 

47.80 


28 
24 
21 
16 


47.92 

47.99 
48.02 

48.02 
47.98 

47.91 
47.82 

47.70 
47.58 

47.44 

47.30 
47.16 
47.03  '3 


12 

7 

3 
o 

4 
7 

9 
12 

12 

14 
14 

14 


Declina- 
tion N. 


+  3051 


tt 


33.5 

32.4 
31.0 

29.4 

27.6 

25.8 
24.0 
22.4 
20.9 
19.7 

18.8 
18.3 
18.3 
18.6 
19.4 

20.6 
22.2 
24.1 
26.3 
28.7 

31.3 
34.0 
36.8 

39-6 
42.2 

44.8 
47.3 
49.5 
51.5 

53.2 

54.6 
55.7 
56.5 
56.9 
56.9 

56.6 
56.0 
55.0 


XI 

14 
16 
18 
18 

18 
16 

IS 
12 

9 

S 
o 

3 
8 

12 

16 

19 
22 

24 

26 


28 
28 
26 
26 

22 
20 

17 
14 

II 

8 

4 
o 

3 

6 
10 


X  AndzomeiUe. 
Mag.  4.0 


Risht 


1. 165        +0.598 
43».986    22". 14 


h     m 

23  33 

■ 

23.45 
23.27 

23.10 

22.95 
22.84 


18 

17 

IS 
II 

7 


22.77 
22.74 
22.77 
22.85 
22.99 


3 

3 
8 

14 
19 


26 
30 


0.00 
+0.4 


-0.04 
-0.1 


23.18 
23.44 

24.08  ^^ 
24.45  % 

25.26  ^' 
25.68  ^ 

26.09  ^l 

26.47  J 
26.83 

27.16  33 

2744 ,, 
27.67  ^ 

27.86  *9 
13 

27.99 
28.07 

28.10  3 
28.09  ' 
28.03 

10 

27.93  „ 
27.81     " 

27.66  '5 
27.48  " 


8 


27.29 


18 

19 
20 


27.09 
26.89  '"^ 
26.70  '9 


tiooN. 


+45  59 


rt 


67.1 
65.9 

64.3 
62.4 

60.2 

57.9 
55.5 
53.2 
51.0 
49.0 

47.4 
46.2 

45.5 
45.2 

45.4 
46.1 

47-3 
49.0 

51.0 
53.4 

56.1 

59.0 
62.1  3' 

65.3  ^' 


12 
16 

19 

92 
«3 

24 

23 
22 

ao 
16 

12 

7 

3 

2 

7 

12 

17 
20 

24 
27 

29 


68.5 


^2 
32 

82.8  *^ 
21 

84.9 
86.7 

88.1 
89.0 

89.5 

89.5 
89.1 

88.1 


t  Andnmcdc 
Mag.  4.3 


RifEht 


tknN. 


18 

14 

9 

5 
o 

4 
zo 


h     m. 

23  33 


57.37 
57.20 

57.05 

56.91 
56.81 

56.74 
56.72 

56.75 
56.83 
56.96 


17 
IS 
14 
10 

7 


3 
8 

13 
19 


24 


57.15 

57-39  ,„ 
57.68  "9 

58.01  33 
58.37 


1.440      .1-1.036 
23'.972    Si".23 


0.00 
40.4 


).07 
>.z 


58.75 

59.15 

59-55 

59.94 
60.31 

60.66 
60.97 
61.24 
61.47 
61.65 

61.78 
61.86 
61.89 
61.88 
61.83 


36 
38 


40 
40 

39 
37 
3S 

31 

27 

^3 
18 

13 

8 

3 

I 

5 
8 


12 
16 


61.75 
61.63 

61.49 

61.33  ,. 

61.16  '2 
18 

60.98 

60.79  ,'J 
60.62  ^7 


n 


n 


+4247 

65.8 
64.6" 

61.3 

< 

56.9 

54.7 

52.5 

50.4 
48.6 

47.2 
46.1 

45.5 
45.3 

45-7 

46-5 

47.8 ,. 
49s  ' 
51.6 

62.6  •* 

68.8-'' 
3« 

7J-9_ 

74.8  S 

80.2 
82.5  *i 


II 

6 
2 

4 

s 


84.5 

86.2 

87.5 
88.3 
88.7 

88.7 
88.2 

87.3 


17 

n 
s 

4 


1.3^      *o.9^ 
57'.797    50"iL 

-0.1 


0.00 
40.4 


APPARENT  PLACES  OP  STARS,  1915, 


483 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


[etn  Solar 
Date. 


t  Piscinni. 
Mag.  4.3 


Right 
Ascension. 


lH.  1.2 
II. 2 
21. 1 

ib.  1 0.1 

20.1 

ar.    2,0 

12.0 

22.0 

>r.    i.o 

10.9 
20.9 

30.9 
ay  10.8 

20.8 

30.8 

me   9.8 

19.7 

29.7 

ily    9.7 


^E 


19.7 
29.6 
8.6 
18.6 
28.5 


Pt.  7.5 
17.5 

27.5 
:t.    7.4 

17-4 

27.4 
ov.   6.4 

16.3 

26.3 

ec.    6.3 

16.2 
26.2 
36»2 

^,  Taii5 
in  Place 


h     m 

23  35 

s 

34.80 

3471 
34.63 
34.57 
34.53 


9 
8 

6 

4 

2 


34.51 
34.52 
34.56 
34.64 
34.75 

34.91 
35.10 

35.32 

35.58 
35.86 


4 

8 

II 

16 

19 
22 

26 

28 

31 


32 
32 
32 


36.17 

36.49 
36.81 

37.13 

29 

37.73 
38.00 

38.23 

38.43 

38.59 


38.72 
38.80 

38.84 
38.85 
38.83 

38.78 

38.71 
38.63 

38.53 
38.43 

38.33 
38.23 

38.13 


27 

23 
29 

16 

13 

8 
4 


7 
8 

10 

10 

10 

10 
10 


Declina- 
tion N. 


+   59 


tt 


59.0 
58.2 

57.4 

56.7 
56.0 

55.4 
55.0 
54.8 
54.8 
55.0 

55.6 

56.4 

57.5 

58.9 
60.5 

62.3 
64.2 
66.3 
68.4 
70.6 

72.6 
74.6 
76.4 
78.1 

79.5 

80.7 
81.7 
82.5 
83.0 
83.3 

83.4 
83.3 
83.1 
82.7 

82.1 

81.5 
80.8 
80.1 


8 
8 

7 

7 
6 

4 
2 

o 

2 
6 

8 
II 

14 
16 
18 

19 
21 

21 

22 

20 

20 
18 

17 
14 
12 

10 
8 

5 

3 

.1 

I 
2 

4 
6 
6 

7 

7 


1.004      +0.090 
34V656    55".78 


a.  Dm  a 


0.00 
+0.4 


-O.OI 
-O.I 


y  Cephei. 
Mag.  3.4 


Right 
Ascension. 


h     m 

23  35 


8 

47.65 
46.80 

46.01 

45.31 
44.74 

44.31 
44.04 

43.96 
44.07 

44.35 

44.81 

45.44 
46.21 

47.09 

48.06 

49.09 

50.15 
51.20 

52.22 
53.19 

54.08 
54-87 

55-55 
56.09 

56.50 

56.76 
56.88 

56.85 
56.68 

56.37 

55.93 
55.38 
54.72 
53.97 
53-15 

52.30 
51.42 
50.55 


85 

79 
70 

57 
43 

27 
8 

II 

28 

46 

63 

77 
88 

97 
103 

106 
105 
102 

97 
89 

79 
68 

54 

41 
26 

12 

3 

17 
31 
44 

55 
66 

75 
82 

85 

88 
87 


Declina- 
tion N. 


+  77    9 


II 


50.4 

49.5 
48.1 

46.2 
43.8 

41. 1 

38.1 

35.1 
32.0 

29.1 

26.5 
24.2 
22.4 
21. 1 
20.4 

20.2 
20.6 
21.6 

23-1 
25.2 


9 
14 
19 
24 
27 

30 

30 

31 

29 
26 

23 
18 

13 

7 

2 

4 
10 

15 
21 

25 


29 


27.7 
30.6 

^^•'  f5 
37.3  ^l 

^"^8 

44.8 

48.7 

52.5 
56.2 

59.7 


39 
38 

37 

35 
32 


62.9 
65.8  ^9 
68.2  ^4 
70.2  ^^ 
71.6 


14 
8 


72.4 
72.6 
72.1 


2 
5 


4.501       +4.388 
50V979    28".64 


-O.OI         -0.29 
+0.4  -0.1 

lEph  I  si 


K  Andromedse. 
Mag.  4.3 


Right 
Ascension. 


h     m 
23    36 


s 
2.60 

2.43 
2.27 

2.13 

2.02 


17 
16 

14 
II 

7 


1.95 
1.92 

1.95 

2.03 

2.16  '3 

19 

2.35 

2.88  ^9 
33 


24 


3.21 
3-57 

396 
436 

4-77 
5.16 

5.54 


36 
39 

40 
41 
39 
38 
36 


590 
6.22  3^ 
27 


6.49 
6.72 

6.91 

7.04 

7.13 
7.16 

7.15 
7.10 

7.02 
6.90 
6.76 
6.60 
6.42 

6.24 
6.05 

5.87 


23 
19 
13 

9 

3 

I 

5 
8 

12 

14 
16 
18 
18 

19 
18 


Declina- 
tion N. 


+  4351 


II 


62.8 
61.6 
60.1 

58.3 
56.2 

53.9 
51.6 

49.4 
47.3 
45.4 

43.9 
42.8 

42.1 

41.9 

42.2 

42.9 
44.2 
45.8 
47.9 
50.3 


12 

15 
18 

21 

23 


23 
22 

21 

19 
15 

II 

7 

2 

3 
7 

13 
16 
21 

24 
27 


53.0 
55.9 

58.9 
62.0  3' 

65.2  3^ 


29 
30 


68.3 

71.3 
74.1 

76.7 
79.1 

81.2 
82.9 
84.2 

85.1 
85.6 

85.6 

85.1 
84.2 


31 

30 
28 

26 

24 
21 

17 

13 

9 

5 
o 

5 
9 


1.387       +0.961 
i3'.039    47".3i 


0.00 
+0.4 


-0.06 

-O.T. 


o^  Aquarii. 
Mag.  4.6 


Right 
Ascension. 


h     m 
23    38 

s 

19.25 
19.16 

19.08 

19.01 

18.96 


9 

8 

7 

5 

2 


18.94 

18.95 
18.99 

19.06 

19.17 


I 

4 

7 
II 

15 


19 
23 
25 


19.32 

19.51 

19.74 

^9-99  ,^ 

20.28  ^9 

31 

20.59 

20.91 

21.24 

21.57 
21.89 


32 

32 
30 


22.19 

22.46  '7 

2< 
22.71    ^ 

22.92 

23.09 


21 

17 
12 


23.21 
23.30 
23.34 
23.35 
23.33 

23.27 
23.20 
23.10 
23.00 
22.89 

22.77 
22.67 
22.56 


9 
4 

I 

2 
6 

7 
10 

10 

II 
12 

10 
II 


Declina- 
tions. 


-15  O 


II 


57.1 
57.4 
57.4 
57.3 
57.0 

56.4 
55.6 
54.6 

53.4 
51.9 

50.2 

48.4 
46.4 
44.2 
42.0 

39.8 

37.7 

35-6 
33.7 
31.9 

30.4 
29.2 

28.2 

27.6 

27.2 

27.2 

27.4 
27.8 

28.5 
29.3 

30.2 
31.2 
32.1 
33.0 
33.8 

34.5 
35.0 

35.4 


3 
o 

I 

3 
6 

8 
10 
12 

15 
17 

18 
20 
22 
22 
22 

21 
21 

19 
18 

15 

12 

10 
6 

4 
o 

2 
4 

7 
8 

9 

10 

9 

9 
8' 

7 

5 

4 


1.03  s   -0.268 
i8-.9i8  S3". 55 


O.OQ 


A^k.^jf^ 
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APPARENT  PLACES  OF  STABS,  1915, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mcftn  Solar 
Dftte. 


Jan.     1.2 

II. 2 
21.2 

Feb.  I  O.I 

20.I 

Mar.    2.0 

I2.0 
22. o 

Apr.    I  .o 

10.9 
20.9 

30.9 
May  10.9 

20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

29.6 

Aug.    8.6 

18.6 

28.6 

Sept.  7.5 

17.5 

27.5 
Oct.    7.4 

17.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.^ 

16.3 
26.2 
36.2 


Sec  S,  Tiin  8 
Mean  Place 

ly ^  a,  D*,  a 


i^  Aquarii. 
Mag.  5.3 


RiKht 
Ascension. 


h  m 

23  39 

8 
48.04 

47-94 
47.86 

47.79 
47-74 


10 
8 

7 
5 
3 


47.71 
47.72 
47.76 

47.83 
47.94 

48.09 
48.28 
48.50 
48.76 

49-05 


II 
15 

19 
22 

26 

29 

3' 
49.36 
49.68  ^^ 
50.01  ^^ 

50.35 
50.67 


50.98 
51.26 

51.51 
51.72 
51.89 

52.02 
52.11 
52.16 

52.17 
52.14 

52.08 
52.00 

51-91 
51.80 

51.68 

51-56 
51.45 
51.34 


34 
32 
31 


28 

25 
21 

17 
13 


I 

3 
6 

8 

9 

II 

12 
12 

II 
II 


Declina- 
tions. 


-1844 


It 


60.6 
60.8 
60.7 
60.4 
59.9 


2 
I 

3 

5 
8 


10 


59-1 
58.1 
56.8  \\ 

55.3 
53-7 


15 
16 

19 


51.8 

49.7 
47.6 

45-3 
430 

40.8 
38.6 
36.6 

34.7 
33.0 

31.6 
30.5 

29.7 
29.2 

29.1 

29-3 
29.7 

30.4 
31.2 

32.2 

33.3 
34.4 
35.5 
36.5 
37-3 

38.0 

I  38.5 
!  38.8 


21 
21 

23 

23 
22 

22 
20 

19 
17 
14 

II 
8 

5 
I 

2 

4 

7 
8 

10 

II 

II 

II 

10 

8 


5 
3 


1.056       -0.339 
47-.668     55".85 


0.00 
+0.4 


+0.02 
-0.1 


tj}  Andromedc. 

Mag.  5.1 


Right 
Ascension. 


h     m 
23    41 

8 
48.60 
48.41 
48.23 

48.08  '5 
47.96  " 


19 
18 


47.88 

47.84 
47.86 

47.93 
48.05 

48.24 
48.48 

48.77 
49.11 

49.48 

49.87 
50.28 
50.70 
51. II 

51.50^^ 
37 

51.87 
52.20 

52.49 
52.74 
52.94 


8 

4 

2 

7 
12 

19 

24 
29 

34 
37 
39 

41 
42 
41 


53.08 

53.^7 
53.22 

53.22 
53.17 

53.09 

52.97 
52.82 

52.66 
52.47 

52.28 
52.08 
51.88 


33 
29 

25 

20 

14 

9 

5 
o 

5 
8 

12 

15 
16 

19 
19 

20 
20 


Declina- 
tion N. 


4556 


It 


69.9 

68.8  " 

67.3  \\ 
655  '* 

63.4  \\ 

22 
61.2 
58.8  ^^ 

56.5  '' 

54-3 
52.4 


32 

19 

17 


50.7 

49.5 
48.6 

48.3 
48.5 

49.1 
50.2 
51.8 

53.8 
56.2 


12 
9 

3 

2 

6 

II 
16 
20 

24 
26 


29 
30 


58.8 
61.7 
64.7 
67.8  3^ 

71.0  ^^ 

32 

74-2 

77.3  ^' 
80.2  ^9 

Q-,  ^  28 
83.0 

85.4 


24 
22 


87.6 

89.5 
90.9 

91.9 
92.5 

92.6 

92.3 
91.4 


19 
14 
10 

6 

I 

3 
9 


1.438       +1.034 
49' .039    53".64 


0.00 
+0.4 


-0.07 


41  H.  Cephffi. 

Mag.  5.0 


Rieht 
Ascension. 


h  m 

23  43 

8 
48.79 

48.35  ^ 

47.94  j; 

47.57 ;; 
47.27  ^^ 

47.04 
46.90    ^ 
46.87    2 
46.94    7 
47.11 


17 
28 


47.39 

47.77 
48.23 

48.77 
49.36 

49.99 
50.65 

51.31 
51.96 
52.58 


38 
46 
54 
59 
63 

66 
66 

65 
62 

57 


53.15  „ 
53.66  5 

54.11^^ 
54.48  ^l 
54.78  3° 


20 


54.98 
55.10 
55.14 
55.09 
54.96 

54.76 
54.49 
54.17 
5^-79  ^^ 

52-94    . 
52.48  4^ 

52.03  ^5 


12 
4 
5 

13 

20' 

27 
3a 

38 


tkmN. 


+  67  19 

84.8 

839  ' 
82.5  •* 

80.6'" 

75-6 
72.8 

69.9  z 

67.0  '9 
64.3  '' 


28 


61.8 

59.7 
58.1 
57.0 

56.4 

56.4 
57.0 
58.1 

59-7 
61.8 


25 

21 

z6 

II 

6 

o 

6 
II 
16 
21 

25 


^^'^  on 
67.2  *9 

70.4 


32 
35 
36 


73.9 

77.5 

37 
81.2 

84.9  ^. 
88.5  3^ 


35 
33 
30 


92.0 
95.3 

98.3 

lOI.O    ' 
22 

^^^•"  18 
105.0 

106.2  " 

7 
106.9 

106.9   ^ 

106.4    ^ 


2.596      +2.395 
50V27I    63".92 


0.00 


).z6 


<^  Scnlylorii. 

Mag.  4.6 


Rifflit 
Asctnsioa.       tiaaS. 


h   m 

23  44 


-2835 


30.46 

30.34 
30.24 

30.16 

30.10 

30.06 
30.06 
30.09 

30.15 
30.26 


12 
10 

8t 
6  ■ 
4  . 


70.2 
70.1   ' 

69.7 ! 
69.0  * 
68.0" 

66.7 


3 

6 

IX 

IS 


65.1 

63.3 
61.2 

59.0 

56.7 
54-2 

51-6 
49.1 
46.6 

44.2 
32.05  '^  42.0 
32.40  ^\  ■  40.0 


16 

18  I 
21 


30.41  ,^ 
30.60  ^ 

31 09 

3  J -39^, 
31.71  ^ 


as 

26 

»5 


32.76 
33.10 


36 
34 


32  I 
30  I 


36.8"* 


33.42 
33.72 

33.99 .:  I 
34.22 

34.40 


23 

18 


34.54 
34.64 
3469 
34.70 

34.67 

34.60 

34.51 
34.40 

34.27 

34.14 

34.00 
33.B7 
33.74  '^ 


14 

10  i 

5 

I 

3 
7 

9 
II 

13 
13 
14 

13 


II 

8 

5 

0 

4 

7 

10 
u 


35-7 
34-9 
34.6 
34.6 
35.0 

35.7 
36.7 
37.9 

42.3 

4V8" 

^f  » 
47-3  . 

/ 
48.0 
48.4 

48.5 


4 

I 


i.iiQ      -«.545 
2^.^S    6t".6z 


0.00 


.to.04 
-ai 


APPARENT  PLACES  OF  STARS,  1915, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


EtnSoIar 
Date. 


y^  Octantis. 

Mag.  5.1 


Right 
Ascension. 


n.  1.2 
II. 2 
21.2 

»b.  1 0.1 

20.1 

ar.    2.0 

12.0 

22.0 

3r.    i.o 

10.9 
20.9 

309 
ay  10.9 

20.8 

30.8 

ine   9.8 

19.7 

29.7 

ily    9.7 


L»g- 


19.7 
29.6 
8.6 
18.6 
28.6 


^pt.  7-5 

17-5 

27-5 
ct.     7.4 

17.4 

27.4 
ov.   6.4 

16.3 
26.3 

ec.    6.3 

16.3 
26.2 
36.2 


h     m 

23  47 

s 

11.25 

9.82  ^43 

8.52  ^3° 

7.40 

6.49 


112 
69 


d.TanS 
m  Place 


a,  Dm  a 
5,  Dm  5 


5.80 

5.35 
5.16 

5-21 

5-52 

6.07 
6.85 

7.85 
9.06 

10.42 

11.92 
13.53 


45 

19 

5 

31 

55 

78 
100 

121 

136 

150 
161 


15.20^^7 
16.90  T 

22.96  '-^^ 

^-  ^/c  iio 
24.00 


24.92 
25.50 

25.78 

25.76 
25.43 

24.80 


86 
58 

28 
2 

33 

63 
90 

23.90 

22.76  "'^ 

21.42  ^^^ 

148 

18.36 'f 

161 

16.7s 
15.16^59 

13.64 '5^ 


Declina- 
tion S. 


-82  28 


// 


^  Pegasi. 

Mag.  5.2 


Right 
Ascension. 


105. 1 

17 

103.4 .; 

lOI.I     ^ 
98.4  "7 

95.2  ^ 
^^     35 

91-7 
88.0  ^l 

84.2  38 
80.2*° 

76.3  5 

68.9  3<^ 
65.6  35 
62.6  3° 

60.0  *<* 

22 

57-8 

56.1  '7 
55.0 
54.4 
54-3 


II 
6 

I 
6 


en  ?  -O 

62.1  ^5 

27 

64.8 
67.8  3° 
70.8  3° 

7^'^  26 

81.4" 
83.1 
84.2 
84.8 


17 
II 

6 


84.7 
84.0 
82.7 


7 
13 


7.650      -7.584 
9M99    88".43 


+0.01 
+0.4 


+0.51 
-0.1 


h     m 
23   48 


s 
9.76 
9.66 

9.56 
9.48 
9.41 

9.37 
936 

9.39 
9.45 
9.55 

9.70 
9.89 
O.I  I 
0.38 
0.67 

0.98 

1.31 
1.64 

1.97 

2.30 

2.60 

2.88 

3.13 
3.34 
3.52 

3.65 

3.74 
3.80 

3.82 

3.81 

3-77 
3.70 
3.62 

3.53 
3.42 

3.31 
3.08  " 


10 

10 

8 

7 
4 


3 
6 

10 
15 


19 
22 

27 
29 

31 

33 
33 
33 
33 
30 

28 

25 
21 

18 
13 

9 
6 


7 
8 

9 
II 

II 
12 


Declina- 
tion N. 


+  1838 


tt 


61.7 
60.8 

59.7 
58.5 
57.3 

56.1 
55.0 
54.0 
53.2 
52.7 

52.4 

52.5 

52.9 

53.7 
54.8 

56.2 

57.9 

59.9 
62.0 

64.3 

66.6 
69.0 

71.3 
73-^ 
75.7 

77.6 

79.4 
81.0 

82.3 
83.4 

84.2 
84.8 

85.1 
85.2 

85.0 

84.6 
84.0 
83.2 


9 

I 

2 
2 

2 

I 
o 
8 

5 
3 

I 

4 

8 

II 

14 

17 
20 

21 

23 
23 

24 

23 

23 
21 

19 

18 
16 

13 
II 

8 

6 

3 

I 

2 
4 

6 

8 


p  Cassiopeitt. 
Mag.  4.8 


Right 
Ascension. 


1.055        +0.338 
9».684    53".44 


0.00        -0.02 
+0.4  -0.1 

[Bph  15] 


h     m 
23    50 


7.02 
6.74 
6.48 
6.24 
6.05 


28 
26 

24 
19 
14 


5.91 
5.82 

5.81 

5.87  ,, 

6.00'^ 

20 

6.20  ^ 
6.48  ^« 
6.82  ^^ 
7.22  ^^ 

7.66^ 

48 

8.14 
8.64 
9.14 

9.63 
10. 1 1 


50 
50 
49 
48 

44 


41 

35 


0.55 
0.96 

I.31 

I.61  3° 

1.86^5 

18 


2.04 

2.15 
2.21 

2.20 
2.15 


II 
6 

I 

5 
II 


16 


2.04 
1.88 

1.68  ^° 

23 


1.45 
1.20 

0.92 
0.64 
0.36 


25 
28 

28 
28 


Declina- 
tion N. 


+57 


t> 


54.7 
53.8 

52.4 
50.5 
48.3 

45.9 

43.3 
40.6 

38.0 
35.6 

33.4 

31.7 

30.4 

29.5 
29.2 

29.4 
30.2 

31.4 
33.2 

35-3 


9 
14 

19 
22 

24 

26 

27 
26 

24 
22 

17 

13 

9 

3 

2 

8 
la 
18 
21 
26 


Oroombridge  4168. 
Mag.  6.6 


37-9  ^^ 

40.8  "9 

43.9  ^^ 
47.2  ^^ 
50.6  ^4 

35 

54-1 

57.5 
60.9 

64.1 

67.0 


69.7 
72.1 
74.0 

75.5 
76.5 

77.0 
76.9 

7^-3 


34 
34 
32 
29 
27 

24 
19 

15 

10 

5 

I 
6 


Right 
Ascension. 


h     m 
23    50 


1.838       +1.542 
7'-747    35".42 


0.00 
40.4 


-o.io 
0.0 


38.52 

37.85 
37.22 
36.66 
36.19 

35.82 
35.58 
35.48 
35.52 
35.72 

36.06 

36.54 

37.  H 

37.84 
38.62 

39.46 
40.32 

41,20 

42.06 

42.89 

43.66 
44.36 
44.96 
45.47 
45.87 

46.15 
46.32 
46.37 
46.31 
46.13 


67 
63 
56 
47 
37 

24 
10 

4 
20 

34 

48 
60 

70 
78 
84 

86 
88 
86 

83 
77 

70 
60 

51 
40 

28 

17 

5 
6 

18 

28 


45.85 

45.47 
45.00 

44.45  f^ 
43.85 


38 
47 


60 
65 


43.20 

42.52 
41.85 


68 
67 


Declina- 
tion N. 


+  7356 

36.3      , 

35.7 

34.4 
32.6 

30.3 


13 
18 

23 
26 


^7-7  ,^ 
24.8  ^9 

21.8  3<> 

18.8  ^l 

t/;^  28 
1 0.0 

27 

'^•^  23 
1 1.0    -^ 

9.1'^ 
7.8^3 

6.9    9 


6.6 

6.9 
7S 

9.2 
II. I 


3 

9 

14 

19 

24 

'^•5  27 

16.2  *7 

22.8  ^1 
36 


26.4 

30.1 

33.9 

37.7 
41.4 

44.9 

48.1 
51.0 

53.5 
55.6 

57.1 

58.0 

58.3 
58.0 


37 

38 
3^ 
37 
35 
32 

29 

25 
21 

IS 
9 

3 
3 


3.615       +3.474 
40".703     I4".i8 
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APPARENT  PLAC:ES  OT  STARS,  1915, 


I'OR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Solar 
Date. 


Jan.     1.2 

1  1.2 
21.2 

Feb.  I  O.I 

20. 1 

Mar.    2.1 

I2.0 

2  2.0 

Apr.    I  .o 

lOJ) 

20.9 

30.9 
May  10.9 

20.8 

30.8 

June   9.8 

19.8 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 

275 
Oct.    7.5 

J  7.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


Sec  S,  Tan  S 
Mean  Place 


D  ^  a,  Dw  a 


CO  Pisciom. 
Mug.  4.0 


Ri^bt 
A.s<.-(ii^um. 


h 
23 


s 

56.99 
56.89 

56.80 

5^-73 
56.67 

56.63 
56.62 

56.64 

56.70 

56.79 

56.93 
57- 10 

57-31 
57.56 

57.83 

58.13 
58.45 
58.77 
59.09 
59.41 

59.71 

59-99 
60.23 

60.45 
60.63 

60.77 
60.87 
60.93 
6(^96 
60.95 

60.92 
6<3.87 
(ky.So 
6C3.71 
6<x6i 

60.51 
60.41 
60.31 


., 


25 

30 


32 
32 
32 
32 
30 

28 

24 
22 

18 
14 

10 

6 

3 
I 


/ 

9 
10 

10 

10 
10 


Declina- 
tiun  N. 


m 

54 


4-623 


#» 


10 

9 

7 
6 

4 

I 

2 
6 

9 
14 

17 
21 


38.3 
37.6 
36.8 
36.1 

35-4 

34.8 
34.3 
34-1 
34.0 
34.2 

34-6 
35.4 
36.4 
37.7 
39-2 

41.0 

42.9 

44-9 
47.0 

49.2 

51.3 
53.3 
55.1 
56.9 
58.4 

59.7 
60.7 

61.6 

62.2 

62.5 

62.7 
62.7 
62.5 
62.1 
61.7 

61. 1 
60.5 

59.7 


8 


6 

5 
2 

I 

2 
4 

8 
10 

13 

15 
18 

19 
20 

21 

22 

21 

20 
18 
18 

IS 
13 

10 

9 
6 

3 

2 

o 

2 

4 
4 
6 

6 
8 


1.006 

S6'.738 


-K>.II2 

34".o5 


0.00 
+0.4 


-o.oi 
0.0 


s  Tucaiue. 
Mag.  4.7 


KUht  Declina- 

A&ccnsion.         lion  S. 


h     m 

23  55 

s 

31.51 
31.12 

30.76 
30.45 

30.20 


39 
36 

31 
25 
19 


30.01 
29.89 
29.85 
29.89 
30.01 

30.22 

30.50 
30.86 

31.29 

31-79 

32.34 
32.92 

33.53 
34.16 

34.77 


55 
50 
43 


35.36 

35.91 

36.41 
36.84 

37.18^4 
25 

37.43 
37.58 

37.64 
37.60 

37.46 


15 
6 

4 

14 
22 


3724 
36.94 

36.59 
36.19 

35.77 


30 

35 
40 

42 

44 


35.33 
34.90  "^^ 

34-48 


42 


-66    2 


ft 


12 

4 

4 
12 

21 

28 
36 
43 
50 

55 

58 
61 

63 
61 

59 


74.5 
73.4 

i7i.7 

69.5 
66.9 

63.9 
60.7 

57.2 

53.6 

49.9 

46.2 
42.6 

39.2 
36.1 

33.2 


I 


30.7 
28.6 

27.0 

25.9 
25.4 

25.4 

25.9 
26.9 

28.5 
30.4 

32.7 
35.3 
38.1 
40.9 

43.7 

46.3 
48.6 

50.5 
52.0 

52.9 

53.3 
53.1 

52.3 


IX 

17 
22 

26 
30 

3^ 
35 
36 
37 
37 

36 
34 
31 
29 
25 

21 
16 
II 

5 
o 


10 
16 

19 

23 

26 
28 
28 
28 
26 

23 

19 

15 

9 

4 

2 
8 


80  Pisciom. 
Mag.  4.7 


2.463       -2.252 
30-.465     59".09 


0.00 
+0.4 


+0.15 
0.0 


Richt 
Asoenskm. 


h     m 

23  57 


s 

36.44 
36.34 
36.25 

36.18 

36.12 

36.08 
36.07 
36.09 

36.14 
36.23 


10 

9 

7 
6 

4 

I 

2 

5 

9 

13 


20 
24 


36.36 

36.53 

36.73 

36.97 

37.24  11 
30 

37.54 
37.85 

38.17 

38.49 
38.81 


31 
32 
32 
32 
30 


39." 
39.40 

39.65 

39.87 
40.05 

40.19 
40.29 
40.36 

40.39 
40.38 

40.35 
40.30 
40.22 

40.13 
40.04 


29 

25 
22 

18 
U 

10 

7 

3 

I 

3 

5 
8 

9 

9 
II 


39.93  _ 
39.83  '° 
39.73 


10 


Dedina- 
tionS. 


-628 


It 


71.4 
71.9 

72.3 

72.5 
72.6 

72.5 
72.2 

71.7 

71.0 

70.0 

68.8 
67.4 
65.8 

62.0  '9 
21 

59.9 
57.8 
55.6 

53-6 
51.6 


5 

4 

2 
I 


3 

5 

7 
10 

12 

14 
16 

19 


21 

23 
20 
90 
18 


16 


49.8 
48.2 
46.8  ':| 

45.7 
44.9 


IX 

8 
6 


44.3 
44.0 

43.9 
44.1 

44.5 

45.0 
45.6 
46.4 

47.1 
47.9 

48.6 
49.2 
49.8 


3 

I 

2 
4 
5 

6 
8 

7 
8 

7 

6 
6 


1.006      -0.114 
36«.os9    7i".22 


0.00 
+0.4 


-fO.OI 

0.0 


SCeti. 

Mag.  4.6 


Richt 


h     m 

23  59 


t 
23.67 

23.56 

23.46 

23.38 

23.32 

23.27 
23.26 

23.27 
2332 

23.41 

2354 

23.71 

23.91 
24.16 

24.43 

24.73 

25.05 

25.38 

25.71 
26.04 

26.35 
26.64 

26.90 

27.13 
27.32 

27.47 

27.57 
27.64 

27.67 

27.66 

27.62 
27.56 
27.47 

27.37 
27.27 

27.15 
27.04 

26.93 


II 

10 

8 

6 


I 
I 

5 

9 

13 

17 
20 

25 
27 
30 

32 
33 
33 
33 
31 

26 

«3 
19 
IS 

10 

7 

3 

I 

4 

6 

9 
10 

10 

12 

II 
II 


DcdiBft- 
tioaS. 


-1748 


tt 


37.2 
37.4 
37.5 

37-3 
36.8 


1 

s 

5 

7 


36.1 
35-2 

32.6** 


9 
u 


16 
19 


310 

29.1 
27.1 
25.0 
22.7 
20.4 

n 
18.1 

15.8'^ 
13.7 


SI 

«3 


II.7 
99 

8,4 
7.2 
6.3 

5.7 
5-5 

5.6 

5.9 
6.6 

7-4 
8.4 

9.5 
10.6 

11.7 
12.8 

13.7 


SI 

so 

18 
15 


IS 

9 
6 

s 

X 

3 

7 
S 

10 

II 

II 
II 
II 


14.5 
15.1 
15.5 


8 

6 

4 


1.050       -0.321 
a3«.i88    33".28 


0.00 
40.4 


-t-o.oa 
0.0 


JANUARY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


DctaiLtis  (O.). 

81  Mensse  (G.). 

7  Octantts  (G.). 

C  Octantis. 

7}  Octantis. 

Mag.  5.6 

Mag.  6.2 

Mag.  6.4 

Mag.  5.4 

Mag.  6.3 

n 

Risht 

D€cli- 

Mean 

Right 

Decli- 

Mean 

Right 

DecU- 

Mean 

Right 

DecU- 

Mean 

Right 

Decli- 

ir 

Ascen- 

natlcm 

SoUr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

SoUr 

Ascen- 

nation 

^»» 

sion.. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

SoHih. 

li    m 

•     1 

h  m 

•     t 

h  m 

•     t 

h  m 

e       / 

h  m 

•     # 

I. 

I    42 

-85  12 

Jan. 

5  46 

-8449 

Jan. 

7  17 

-«6S3 

It 

Jan. 

9     9 

-8519 

Jan. 

1059 

-84    7 

3 

ft 
X9.0S 

10.94 

0-5 

51. II 

46.43 

0.5 

s 
18.95 

44-33 

0.6 

s 
21.52 

^Z'lZ 

0.7 

s 
56.85 

55-" 

3 

x8.8i 

IO-93 

1-5 

50.98 

46.74 

1.5 

18.88 

44.68 

1.6 

21.62 

13.67 

1.7 

57.02 

55.38 

3 

i»-55 

10.89 

2-5 

50.84 

47.02 

2.5 

18.81 

45.02 

2.6 

21.72 

14.01 
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29.99 

5976 

313    52.12 
18.50      - 

7.86 
18.47 

31-4 

15.02 

44.79 

31-4 

1.87 

27-25 

-II. 91 

II.  10      -11.06 

12.28     -12.24 

9 

79         -9-74 

9*.88 

5»^  46"     Z^\i2 

^U    lym 

o'.79 

9^     9™     I4V2I 

10^ 

59"     56«.oo 

57"-7o 

-84^  49'     49".43 

-86*^53'     5 

3"-5S 

-85'*  19'     28".o8 

-84^ 

8'     ii".87 

[Eph  IS 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantis  (G.). 

81  MenMB  (G.). 

7  Octantis  (G.). 

C 

Odantts. 

VOtbaH 

Mag.  5.6 

Mag.  6.2 

Mag.  6. 

4 

Mag.  5.4 

Mag.  6.3 

Hean 

Risht     Decli- 

Mean 

1 
Right  ,  DecU- 

Mean 

Right 

Decli- 

Mean 

Right 

Dcdi- 

Mean 

Right 

Solar 

Ascen- .  nation 

Solar 

Asccn- 

nation 

SoUr 

Ascen- 

nation 

Solar 

Asccn- 

natioa 

Sokr 

Asocs-  : 

Date. 

sion.      SouUi. 

Date. 

sion. 

S<mtk. 

Date. 

sion. 

South. 

Date. 

sicm. 

SotUk. 

Date. 

Htna.  |. 

h  m  1      •     ' 

h  m 

0     f 

h  m 

0     / 

h  m 

0     t 

h  m 

Apr. 

I  41  1-85  II 

Apr. 

5  46 

-8449 

Apr. 

7  16  -86  54 

Apr. 

9     9 

-8519 

Apr. 

1059- 

0.0 

S 
59.52     1      51.86 

0.2 

s 
29.99 

59-76 

0-3 

S 
52.12 

7.86 

0.4 

s 
15.02 

44.79 

0.4 

s 
61.87 

I.O 

59.41            51.53 

1.2 

29.72 

59-74 

1.3 

51.69 

7.98 

1.4 

14.81 

4506 

1.4 

61.81 

2.0 

59.28           51.17 

2.2 

29.44 

59.71 

2.3 

51.23 

8.II 

2.4 

14.60 

45-35 

a.4 

61.7s 

30 

59.16 

50.80 

3-2 

29.14 

59.68 

3-3 

50.76 

8.23 

3-4 

14.37 

4564 

3.4 

61.67 

4.0 

59-03 

50.40 

4.2 

28.84 

59.62 

4.3 

50.25 

8.33 

4.3 

14.12 

45-93. 

4.4 

61.58 

50 

5893 

49.98 

5.2 

28.53 

59.53 

5.3 

49.72 

8.42 

5.3 

13.84 

46.21 

5.4 

61.47 

6.0 

58.86 

49.55 

6.2 

28.22 

59-42 

6.3 

49.19 

8.47 

6.3 

13-55 

46.46 

6.4 

61.35 

7.0 

58.81 

49.13 

7-2 

27,92 

59.28 

7.3 

48.67 

8.50 

7.3 

13.26 

46.67 

7.4 

61.21 

S.O 

58.76 

48.71 

8.2 

27.64 

59.12 

8.3 

48.17 

8.50 

8.3 

12.98 

46.86 

8.4 

61.06 

9.0 

58.73 

48.32 

9.2 

27.38 

58.96 

9.3 

47.70 

8.49 

9-3 

12.71 

4703 

9-4 

60.93 

lO.O 

58.72 

47.94 

10.2 

27.14 

58.81 

10.3 

47  24 

8.48 

10.3 

12.45 

47  19 

10.4 

60.80 

II. 0 

58.69 

47.59 

II. 2 

26.90 

58.67 

"•3 

46.82 

8.48 

"•3 

12.20 

47.35 

11.4 

60.68 

12.0 

58.66 

47.25 

12.2 

26.67 

58.55 

12.2 

46.41 

8.49 

12.3 

11.97 

4752 

12.4 

60.57 

130 

58.61 

46.90 

13.2 

26.43 

58.44 

13-2 

45.99 

8.52 

13-3 

11.74 

47-71 

X3-4 

60.47 

14.0 

58.56 

46.56 

14.2 

26.20 

58.34 

14.2 

45.57 

8.56 

14.3 

II. 51 

47-91 

14.4 

60.38 

J50 

58.49 

46.21 

15.2 

25.95 

58.24 

15.2 

45-14 

8.60 

15-3 

11.28 

48.13 

15-4 

60.28 

16.0 

58.43 

45.86 

16.2 

25.68 

58.14 

16.2 

44.69 

8.65 

16.3 

11.03 

48.33 

16.4 

60.17 

17.0 

58.37 

4548 

17.2 

25.42 

58.02 

17.2 

44.23 

8.69 

17-3 

10.77 

48.54 

17.4 

60.06 

17.9 

58.32 

4508 

18.2 

25.16 

5789 

18.2 

43.74 

8.72 

18.3 

10.50 

48.74 

18.4 

59-93 

18.9 

58.28 

44.67 

19.2 

24.89 

57.74 

19.2 

43.25 

8.72 

19-3 

10.22 

48.93 

19.4 

59.79 

19.9 

58.26 

44.27 

20.2 

24.62 

57.56 

20.2 

42.75 

8.69 

20.3 

9.92 

49-11 

20.4 

5964 

20.9 

58.26 

43.85 

21.2 

2434 

57.36 

21.2 

42.25 

8.66 

21.3 

9.62 

49.26 

21.4 

59-4; 

21.9 

58.28 

43-43 

22.2 

24.09 

57.15 

22.2 

41.76 

8.60 

22.3 

9-31 

49-39 

22.4 

59.3c 

:22.9 

58.30 

43.02 

23.2 

23.86 

56.94 

23.2 

41.29 

8.53 

233 

9.01 

49-51 

23.4 

59-13 

239 

58.33 

42.63 

24.2 

23.63 

56.72 

24.2 

40.85 

8.45 

24-3 

8.72 

49.61 

24.4 

58.oe 

24.9      58.36 

42.27 

25.1 

23.41 

56.51 

25.2 

40.42 

8.36 

25.3 

8.46 

49.69 

25.4 

58.81 

259      5839 

1 

41.92 

26.1 

23.21 

56.32 

26.2 

40.01 

8.30 

26.3 

8.20 

49-79 

26.4 

58.6< 

26.9 

58.41 

41.58 

27.1 

23.01 

56.15 

27.2 

39.61 

8.26 

27.3 

7.96 

49.91 

27.4 

58.5' 

27.9 

58.41 

41.25 

28.1 

22.80 

56.00 

28.2 

39-20 

8.22 

28.3 

7.72 

50.04 

28.4 

58.4: 

28.9 

58.40 

40.91 

29.1 

22.57 

55.85 

29.2 

38.79 

8.21 

293 

7.48 

50.19 

29.4 

58.21 

29.9 

58.38 

40.54 

30.1 

22.34 

55.69 

30.2 

38.35 

8.21 

30.3 

7.21 

50.35 

30.4 

58.1; 

309 

58.37 

40.15 

311 

22.08 

55-51 

31-2 

37.88 

8.18 

31-3 

6.93 

50-52 

3x4 

58.01 

11.94           -11.90 

II. 10         -11.06 

18.51 

18.48 

12. 

28       -12.24 

9.80 

i^  42"»        9».88 

S^  46"     38*.i2 

yh  j^m 

0*79 

9^ 

9"     I4'.ai 

ic^  5Q» 

-85V 

II'      5' 

7".7o   1 

-*4^ 

49'     4< 

?".43    < 

-86° 

53'     5- 

r-ss 

■^5^ 

19'     2i 

B".o8 

-«4" 

8' 

[Bph  xsl 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ootantls  (Q.). 
Mag.  5-6 

81  Meii8»  (Q.). 
Mag.  6.2 

7  Ootantis  (Q.). 
Mag.  6.4 

C  Ootantis. 
Mag.  5.4 

7  Octantis. 

Mag.  6.3 

ir 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

•     1 

h  m 

«     t 

h  m 

«     t 

h  m 

a       / 

h  m 

0     1 

y    I  41 

-«5" 
It 

May 

5  46 

-8449 

May 

7   16 

-8654 
It 

May 

9    8 

-8519 

May 

1059 

-M    8 
If 

•9 

58.37 

40.15 

I.I 

s 
22.08 

55-51 

1.2 

37^88 

8.18 

1-3 

s 

66.93 

50.52 

1.4 

s 
58.00 

36.95 

•9 

58.36 

39-74 

2.1 

21.82 

55-32 

2.2 

37.39 

8.14 

2.3 

66.63 

50.67 

2-3 

57.84 

37-25 

•9 

58.38 

39.31 

3-1 

21.57 

55-11 

3.2 

36.89 

8.07 

3.3 

66.32 

50.80 

3.3 

5766 

37-54 

•9 

58.43 

38.89 

4-1 

21.33 

54.85 

4.2 

36.40 

7-97 

4-3 

65.99 

50.89 

4.3 

57.46 

37.81 

9 

58.49 

38.47 

5-1 

21.10 

54.58 

5-2 

35-93 

7.84 

5-3 

65.67 

50.95 

5.3 

57.26 

38.05 

9 

58.58 

38.07 

6.1 

20.90 

54-30 

6.2 

35-48 

7.70 

6.3 

65.36 

51.00 

6.3 

57.06 

38.26 

9 

58.68 

37-70 

7-1 

20.71 

54-03 

7-2 

35-06 

7-55 

7-3 

65.08 

51.03 

7-3 

56.87 

38.45 

9 

58.77 

3736 

8.1 

20.54 

53.77 

8.2 

34.68 

7.41 

8.3 

64.81 

51.05 

8.3 

56.68 

38.63 

9 

58.85 

37-04 

9.1 

20.38 

53-53 

9.2 

34-31 

7.29 

9-3 

64.55 

51.08 

9-3 

56.52 

38.81 

9 

58.9a 

36.73 

10. 1 

20.21 

53.31 

10.2 

33.96 

7.18 

10.2 

64.30 

51.12 

10.3 

56.37 

38.98 

9 

58.98 

36.41 

II. I 

20.05 

53.10 

II. 2 

33-60 

7.08 

II. 2 

64.06 

51-17 

II-3 

56.22 

39-17 

9 

59.<» 

36.09 

12. 1 

19.87 

52.89 

12.2 

33-23 

6.98 

12.2 

63.81 

51.24 

12.3 

56.07 

39-37 

9 

59.06 

3576 

13-1 

19.69 

52.68 

13-2 

32.85 

6.89 

13.2 

63.56 

51.30 

13.3 

55.92 

39.57 

9 

59." 

35-42 

14. 1 

19.50 

52.47 

14.2 

32.45 

6.80 

14.3 

63-29 

51.38 

14-3 

55.76 

39.79 

9 

59- 17 

35-07 

15.1 

19-31 

52.25 

15-2 

32.03 

6.70 

15-2 

63.01 

51.44 

15-3 

55-59 

40.00 

9 

59-24 

34.70 

16.1 

19.12 

52.00 

16.2 

31.62 

6.58 

16.2 

62.72 

51.49 

16.3 

55.40 

40.21 

9 

59-33 

34-33 

17. 1 

18.93 

51-73 

17.2 

31-19 

6.44 

17.2 

62.43 

51.53 

17-3 

55.21 

40.4a 

9 

5942 

33.95 

18. 1 

18.74 

51-44 

18.1 

30.77 

6.28 

18.2 

62.12 

5154 

18.3 

5500 

40.61 

9 

59-54 

33-57 

19. 1 

18.56 

51-13 

19. 1 

30.35 

6.10 

19.2 

61.82 

51.53 

193 

54.79 

40.78 

9 

59.66 

33.30 

20.1 

18.40 

50.82* 

20.1 

29.95 

590 

20.2 

61.51 

51.50 

20.3 

54.57 

40.93 

9 

59.81 

33-86 

21. 1 

18.24 

50.51 

21. 1 

29.58 

5.70 

21.2 

61.23 

51.46 

21.3 

54-36 

41.06 

9 

59.96 

32.54 

22.1 

i8.li 

50.20 

22.1 

29.23 

5.49 

22.2 

60.95 

51.41 

22.3 

54.15 

41.17 

9 

60.09 

32.23 

23.1 

17.99 

49.90 

23-1 

28.91 

5.29 

23.2 

60.69 

51-36 

23-3 

53-96 

41.28 

9 

60.23 

31-94 

24.1 

17.87 

49-63 

24.1 

28.60 

5." 

24.2 

60.45 

51.32 

24.3 

53.78 

41.38 

9 

60.34 

31.66 

25.1 

17.76 

4938 

25-1 

28.29 

4.95 

25.2 

60.22 

51.30 

353 

53.62 

41.50 

9 

60.44 

31.38 

26.1 

17.62 

49.14 

26.1 

27.98 

4.81 

26.2 

5998 

51.30 

26.3 

53.46 

41.63 

9 

60.53 

31-08 

27.1 

17.48 

48.90 

27.1 

27-64 

4.68 

27.2 

59.73 

51.31 

27-3 

53.29 

41.78 

9 

60.61 

30.76 

28.1 

17-33 

48.65 

28.1 

27.28 

4.54 

28.2 

59-47 

51.32 

28.3 

53-" 

41.95 

> 

60.70 

30.43 

29.1 

17.15 

48.39 

29.1 

26.89 

4.38 

29.2 

59.19 

51.33 

293 

52.92 

4a. II 

> 

60.83 

30.07 

30.1 

16.99 

48.10 

30.1 

26.49 

4.20 

30.2 

58.89 

51.33 

30.3 

52.72 

42.27 

} 

60.96 

29.70 

31. 1 

16.84 

47.77 

31-1 

26.10 

3.99 

31.2 

58.59 

51.30 

31.3 

52-50 

42.41 

} 

61.12 

29.34 

32.0 

16.70 

47.43 

32.1 

25-73 

3.75 

32.2 

58.28 

51.23 

33.3 

53.27 

42.52 

.93        -11.89 

II. 10      -11.05 

18.50      - 

18.48 

12.29       -12.24 

9-80         -9-75 

4J~   •     9-.88 

5»»  46™     38-.  12 

yh  j^m 

o'.79 

9**    9"*     14". 2 1 

10^  59"     56". 00 

I 

I'      55 

r".7o  1 

184°. 

♦9'     45 

►"•43    1 

-86** 

53'     53 

\"'SS 

-8s» 

19'     2i 

l".o8   1 

-«4" 

8'     X 

i".87 
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JUNE,  1915. 

APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootaatts  (O.). 
Mag.  5.6 

31  MeaM  (Q.). 
Mag.  6.2 

7  Ootaatig  (Q.). 
Mag.  6.4 

Coetaatts. 

Mag.  5.4 

1;  Odntlf. 
Mag.  6.3 

1 
MranI 

Solar 

Date. 

1 

Rilfht 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 

Solar 
Date. 

Right 

Ascen- 

8IO0. 

Decli- 
nation 
South. 

Mean 
SoUr 
Date. 

RiRht 
Ascen- 
sion. 

Decli- 
natioa 
:^otUh. 

Mnn 
Solar 
Date. 

Right 

Ascen- 

sitMi. 

DecH- 
nation 
S<mak. 

Mean 
Solar 
Date. 

Riglit!Dici>  1 

AaccB-  mia  E 

iian.  jSnA.  I 

i    h  m 

0     t 

r 

h  m 

0     1 

h  m 

0     1 

h  m 

•     t 

h  m     «   '  1 

1059I-84  s  1 

June 

I  42 

-85  II 

June'   5  46 

1 

-8449 

It 

June 

7   16 

-8653 

n 

Jimc 

9    8 

-8519 
It 

June 

0.9 

s 
1. 12 

2934 

s 
i.o    16.70 

47.43 

I.I 

8 
25-73 

63.75 

1.3 

58.28 

51.23 

1.3 

53.27  1  42.?  1 

1.9 

130 

29.01 

2.0    16.58 

47.08 

2.1 

2538 

63.50 

2.3 

57.99 

51-13 

^'l 

52.04    42.60  1 

2.9      1.49 

28.72 

30 

16.48 

46.73 

3.1 

25.07 

63.24 

3-2 

57.72 

51.03 

3.5 

51.82    41.67  1 

3.9      1.68 

28.44 

4.0 

16.40 

46.39 

4.1 

24.78 

62.98 

4.3 

57.46 

50.90 

4.3 

51.61    4».7»  I 

4.9      1.86 

28.18 

50 

16.33 

46.08 

5.1 

24.53 

62.73 

5.2 

5723 

50.78 

5-3 

51.42  i  42.74 

5-9 

2.03 

27.94 

6.0 

16.26 

45.78 

6.1 

24.29 

62.50 

6.3 

57.01 

50.67 

6.3 

51.24  i  42.77 

6.9     2.19 

27.70 

7.0 

16.20 

45.50 

7-1 

2405 

62.29 

7.a 

56.80 

50.57 

7-2 

51.06'  43il 

7-9  1    2-53 

1 

2747 

8.0    16.13 

45.23 

8.1 

23.81 

62.08 

8.3 

56.58 

50.49 

8.3 

50.90  ;    42i6 

1 

8.9  ,   2.48 

27.23 

9.0 1 16.05 

44.96 

9.1 

23.56  1   61.88 

9.3 

56.36 

50.41 

9.3    50.73    42  91  \ 

9.9     2.62 

26.98 

lo.o    15.96 

44.69 

10. 1 

23.30  j   61.68 

10.3 

56.U 

50.33 

10.3 

50.55!  42.9*  ; 

10.9     2.77 

26.72 

ii.o  j  15.87 

44.41 

II. I 

23.02   1   61.48 

II. 2 

5589 

50.36 

II. 3 

50.37    M^ 

II. 8     2.92 

1 

26.45 

12.0  1 15.78 

44.11 

12. 1 

22.74      61.26 

12.3 

55.65 

50.18 

13.3 

50.18  j  43." 

1 

12.8  1   3.10 

26.18 

13.0  \  15.69 

43.79 

13.1 

22.45 

61.02 

13.2 

55.39 

50.08 

13  ••2 

49.97    43.«7 

13.8 

328 

25.89 

14.0    15.60 

43.46 

14.1 

22.15 

60.76 

14.3 

55.13 

49.96 

14.3 

49.76    43.n 

14.8 

348 

25.60 

150  ;  1552 

4311 

15.1 

21.87 

60.49 

15-2 

54.87 

49.83 

15.2 

49.53    4.^J3 

15.8  1   3.70     25.33 

16.0  ;  15.46 

1 

42.75 

16. 1 

21.61 

60.20 

16.1 

54.61 

49.66 

16.3 

49.30   43.M 

16.8 

3.92      25.08 

17.0  i  15.41 

42.39 

17. 1 

21.37 

59.89 

17.1 

54.36 

49.49 

17.2 

49.09    43  *5 

17.8 

415     2485 

18.0    15.38 

42.03 

18.1 

21.15 

59.59 

18.1 

54.12 

49.30 

18.3 

48.87    43.« 

18.8 

4.38 

24.64 

18.9    15.37 

41.68 

19.1 

20.97 

59.29 

{9.1 

53.91 

49.10 

ig.3 

48.66    43.»* 

19.8 

4.60  ,'  24.46 

19.9 

1536 

41.36 

20.1 

20.81 

59.01 

30. 1 

53.72 

48.91 

30. 3 

48.48 ;  43.n 

20.8 

4.80 

24.29 

20.9 

1534 

41.07 

1 
21. 1    20.65 

58.75 

31. 1 

53.54 

48.75 

21.3 

48.3^    *tl'^ 

21.8 

4.98  '  24.12 

21.9 

1533 

40.79 

22.1  .  20.49 

58.51 

33.1 

53.35 

48.60 

33.3 

48.15 

43.«4 

22.8 

515  ■'  23.94 

22.9 

15-30 

40.52 

23.1    20.32 

58.29 

23.1 

53.17 

48.46 

33.3 

47.98 

43.* 

23.8 

532   '  23.74 

239 

15-27 

40.25 

24.0    20.12 

1 

58.07 

34.1 

52.98 

48.34 

34.3 

47.82 

43.<5 

24.8 

5  48  i  23.52 

24.9 

15.21 

39.97 

25.0 

19.91 

57.83 

25.1 

52.76 

48.32 

35.2 

47-64 

43x6  . 

25.8 

5.66     23.28 

25.9 

15.16 

39-65 

26.0 

19.68 

57.58 

36.1 

52.53 

48.09 

26.3 

47.44 1 43-«y 

26.8 

5.87  '  23.03 

26.9 

15.12     39.31 

27.0    19.44'  57.31 

37.1 

52.29 

47.94 

27.3 

47.23    43-«7 

27.8 

6.10  1  22.80 

27.9 

15.08     38.95 

28.0  j  19.22    57.01 

38.1 

52.05 

47.75 

38.3 

47.01    43.«4 

28.8 

6.34     22.58 

28.9 

15.06     38.58 

1 

29.0  '   TQ.Ol   '   56.68 

39.x 

51.83 

47-53 

29.3 

46.79  '  42  98 

29.8 

6.60  '  22. 3Q 

2Q.9 

1507 

38.21 

30.0      T8.85  1   56.34 

30.1 

51.61 

47.30 

30.3 

46.57  1  42  90 

30.8 

6.87  1  22.22 

309 

1500 

37.86 

31.0      18.72   ,   56.00 

31. 1 

51.41 

47.06 

31.3 

46.37  :  4«  8« 

31.8 

7.12  1  22.08 

.Si-9 

1513 

3752 

32.0      18.63       55.67 

33.1 

51.24 

46.81 

33.3 

46.18 

42.<» 
-075 

11.93        -11.88 

11.09       -11.05 

18.49          -18.46 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


OotantU  (a.). 
Mag.  $.6 

81  Mensie  (Q.). 
Mag.  6.2 

7  OotantU  (G.). 
Mag.  6.4 

C  Ootantis. 
Mag.  5.4 

1;  Ootantis. 

Mag.  6.3 

ite. 

Rlsht 

Ascen- 

Decli- 
imtion 
SomiM. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
Sf»Uk, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
Souih. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Souih, 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
SouiJb. 

h  m 

•     1 

h  m 

•     / 

h  m 

0     t 

h  m 

e       $ 

h  m 

e      r 

uly 

I  43 

-85  II 
It 

July 

5  46 

-8449 

July 

7   16 

-86  S3 

July 

9    8 

-8519 

July 

1059 

-84   8 
If 

U 

6.87 

22.22 

0.9 

s 
15-09 

37.86 

I.O 

8 
18.72 

56.00 

I.I 

s 

51.41 

47.06 

1.2 

s 
46.37 

42.80 

iJ& 

7.12 

22.08 

1.9 

15.13 

37.52 

2.0 

18.63 

55.67 

2.1 

51.24 

46.81 

2.2 

46.18 

42.68 

iJ& 

7-37 

21.96 

2.9 

15.17 

37.20 

3.0 

18.55 

55.36 

3-1 

51.09 

46.57 

3.2 

46.01 

42.55 

3^ 

7.60 

21.85 

3-9 

15.22 

36.89 

4.0 

18.48 

55.08 

4-1 

50.94 

46.35 

4.2 

45.84 

42.43 

♦^ 

7.82 

21.74 

4.9 

15.27' 

36.61 

5.0 

18.42 

54.80 

5-1 

50.81 

46.13 

5.2 

45.69 

42.33 

^8 

8.04 

21.64 

5-9 

15.31 

36.34 

6.0 

18.35 

54.53 

6.1 

50.67 

45.93 

6.2 

45-53 

42.23 

K8 

8.24 

21.52 

6.9 

1533 

36.06 

7.0 

18.26 

54.28 

7.1 

50.53 

45.74 

7.2 

4538 

42.14 

kS 

8.45 

21.39 

7.9 

15.36 

35.78 

8.0 

18.16 

54.02 

8.1 

50.37 

45.55 

8.2 

45.21 

42.05 

1.8 

8.66 

21.26 

8.9 

15-39 

35.49 

9.0 

18.05 

53.76 

9.1 

50.21 

45-35 

9.2 

4504 

41.97 

1.8 

8.87 

21.13 

9.9 

15-41 

35-18 

lO.O 

17.94 

53.47 

10. 1 

50.04 

45.13 

10.2 

44.86 

41.89 

».8 

9. 1 1 

20.99 

10.9 

15-44 

34.87 

II.O 

17.83 

53.16 

II. I 

49.86 

44.91 

11.2 

44.68 

41.80 

8 

9-35 

20.85 

11.9 

15.46 

34.54 

II. 9 

17.72 

52.84 

12. 1 

49.68 

44.66 

12.2 

44.48 

41.68 

1.8 

9.61 

20.71 

12.9 

15.51 

34.19 

12.9 

17.62 

52.51 

13. 1 

49.51 

44.40 

13.2 

44.29 

41.55 

1.8 

9.88 

20.59 

139 

15-58 

33-83 

13.9 

17.56 

52.17 

14. 1 

49.35 

44.12 

14. 1 

44.09 

41.40 

;.8 

10.16 

20.49 

14.9 

15-66 

33-49 

14.9 

17.53 

51.81 

15.1 

49.20 

43.83 

15.1 

43-90 

41.23 

;.8 

10.44 

20.42 

15.9 

15.76 

33.16 

^59 

17.51 

51-47 

16.1 

49.07 

43-53 

16. 1 

43-72 

41.04 

».8 

10.71 

20.37 

16.9 

15.85 

32.86 

16.9 

17-52 

51-14 

17.1 

48.96 

4323 

17. 1 

43-56 

40.84 

r.8 

10.96 

20.34 

17.9 

15-95 

32.57 

17.9 

17.55 

50.84 

18.1 

48.86 

42.95 

18. 1 

43  42 

40.65 

^.7 

1 1. 19 

20.32 

18.9 

16.06 

32.31 

18.9 

17.58 

50.55 

19. 1 

48.78 

42.70 

19. 1 

43  29 

40.47 

)'7 

11.42 

20.30 

19.9 

16.15 

32.07 

19.9 

17.60 

50.28 

20.1 

48.70 

42.47 

20.1 

43.16 

40.31 

>-7 

11.62 

20.26 

20.9 

16.23 

31.83 

20.9 

17.61 

50.03 

21. 1 

48.61 

42.24 

21. 1 

43-04 

40.16 

^-7 

11.83 

20.20 

21.9 

16.29 

31-58 

21.9 

17.60 

49.78 

22.0 

48.50 

42.02 

22.1 

42.91 

40.03 

'•7 

12.03 

20.13 

22.9 

16.35 

31-31 

22.9 

17.56 

49.52 

23.0 

48.38 

41.80 

n--^ 

42.76 

39-91 

»-7 

12.2$ 

20.04 

23.9 

16.42 

31.02 

23.9 

17.51 

49.22 

24.0 

48.25 

41.56 

24.1 

42.60 

39.77 

^•7 

12.50 

19.95 

24.9 

16.49 

30.71 

24.9 

17.48 

48.90 

25.0 

48.12 

41.29 

25.1 

42.43 

39.62 

f.7 

12.77 

19.87 

259 

16.57 

30.39 

25-9 

17.46 

48.57 

26.0 

47-98 

40.99 

26.1 

42.25 

39-44 

»-7 

1305 

19.82 

26.9 

16.68 

30.06 

26.9 

17.47 

48.22 

27.0 

47.86 

40.67 

27.1 

42.07 

39.23 

'•7 

^333 

19.81 

27.9 

16.81 

29.75 

27.9 

17.53 

47.87 

28.0 

47-77 

40.35 

28.1 

41.91 

3900 

►'7 

13.62 

19.81 

28.9 

16.95 

29.45 

28.9 

17.60 

47-53 

29.0 

47.69 

40.02 

29.1 

41.76 

38.75 

>'7 

X3-90 

19.84 

29.9 

17. II 

29.19 

29.9 

17.71 

47.21 

30.0 

47-64 

39.70 

30.1 

41.64 

38.50 

-7 

1415 

19.88 

30.9 

17.27 

28.94 

30.9 

17-83 

46.91 

310 

47.61 

39.39 

31. 1 

41.52 

38.25 

-7 

14-39    1993 

31.9 

17.42 

28.71 

31-9 

17.96 !  46.63 

1 

32.0 

47-57 

39.10 

32.1 

41.42 

38.01 

1.92        -11.88 

11.09       -11.04 

18.48       -18.45 

12.28       -12.24 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  Ootantig  (Q.). 
Mag.  5.6 

aiMensiB 

Mag.  6. 

(G.). 

2 

7  Octantis  (G.). 
Mag.  6.4 

C  Octantis. 
Mag.  5.4 

f/Odntii 
Mag.  6.3 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dcdi- 
natkm 
South. 

Mean 
SoUr 
Date. 

Right 
Ascen- 

•iOQ. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 

Ascen- 
sion. 

DccB- 
natioa 
South. 

Mean 
Solar 
Date. 

Rilht 
Ascea-  1 
tioa. 

h  m 

e       / 

h  m 

•     1 

h  m 

•     1 

h  m 

•     9 

h  m 

Aug. 

I  42 

-85  II 
11 

Aug. 

5  46 

-8449 
It 

Aug. 

7   16 

-8653 

Aug. 

9    8 

-8519 
It 

Aug. 

10  59 

0.7 

s 
14.39 

19.93 

0.9 

8 
17.42 

28.71 

0.9 

s 
17.96 

46.63 

I.O 

s 

47.57 

39-IO 

I.I 

s 
41.42 

1-7 

14.60 

19.99 

1.9 

17.56 

28.50 

1.9 

18.08 

46.37 

2.0 

47-54 

38.83 

2.Z 

41-32 

2-7 

14.82 

20.03 

2.9 

17.69 

28.29 

2.9 

18.19 

46.11 

3.0 

47.51 

3857 

3.1 

41.23 

3.7 

15.03 

20.08 

3.9 

17.82 

28.07 

3-9 

18.29 

45.85 

4.0 

47.48 

38.30 

4.1    41.12 

1 

4.7 

15-25 

20.11 

49 

17.96 

27.85 

4.9 

18.38 

45.59 

S-o 

47-43 

38.03 

5-1 

41.01 

5-7 

15.47 

20.13 

5.9 

18.08 

27.62 

5-9 

18.46 

45.33 

6.0 

47.38 

37-77 

6.1 

40.90 

6.7 

15.71 

20.14 

6.9 

18.20 

27.37 

6.9 

18.54 

4505 

7.0 

47.31 

37-49 

7.1 

40.78 

7.7 

15.95 

20.16 

7-9 

18.33 

27.12 

7.9 

18.62 

44.74 

8.0 

47.26 

37.19 

8.1 

40.65 

8.7 

16.20 

20.18 

8.9 

18.48 

26.86 

8.9 

18.71 

44.43* 

9.0 

47.19 

36.88 

9.1 

40.52 

9-7 

16.46 

20.22 

9.9 

18.64 

26.60 

9.9 

18.83 

44.11 

9.9 

47.15 

36.5s 

10. 1 

40.30 

10.7 

16.73 

20.27 

10.9 

18.80 

26.33 

10.9 

18.97 

43.79 

10.9 

47.11 

36.20 

II. I 

40.27 

II. 7 

17.00 

20.34 

II. 9 

18.99 

26.08 

II. 9 

19.13 

43.47 

11.9 

47.10 

35-86 

12.1 

40.16 

12.7 

17.27 

20.44 

12.9 

19.19 

2585 

12.9 

19.33 

43.16 

12.9 

47.10 

35.52 

13. 1 

40.06 

137 

17.52 

20.57 

13.8 

19.39 

25.64 

13.9 

19-54 

42.88 

13.9 

47.12 

35-19 

14. 1 

39.98 

14.7 

17.74 

20.71 

14.8 

19.59 

25.47 

14.9 

19.77 

42.62 

14.9 

47.16 

34.88 

I5.I 

39.92 

15-7 

17.95 

20.85 

15.8 

19.78 

25.32 

15.9 

19.99 

42.39 

15.9 

47.20 

34.59 

16.I 

39.87 

16.7 

18.15 

20.98 

16.8 

19.95 

25.19 

16.9 

20.19 

42.17 

16.9 

47-24 

34.32 

17. 1 

39.82 

17-7 

1^-33 

21.10 

17.8 

20.12 

25.04 

17.9 

20.37 

41-97 

17.9 

47-27 

34.07 

18.I 

39-77 

18.7 

18.52 

21.19 

18.8 

20.27 

24.89 

18.9 

20.53 

41.76 

18.9 

47.29 

33.82 

X9.O 

39-71 

19.7 

18.71 

21.26 

19.8 

20.42 

24.72 

19.9 

20.67 

41.52 

19.9 

47.29 

33.56 

20.0 

39-63 

20.7 

18.93 

21.34 

20.8 

20.57 

24.52 

20.9 

20.81 

41.26 

20.9 

47.28 

33.28 

21.0 

39-53 

21.7 

19.16 

21.42 

21.8 

20.74 

24.30 

21.9 

20.98 

40.98 

21.9 

47.27 

32.98 

22.0 

39-44 

22.7 

19.40 

21.52 

22.8 

20.93 

24.08 

22.9 

21.16 

40.69 

22.9 

47.26 

32.65 

23.0 

39-35 

23.7 

19.64 

21.64 

23.8 

21.14 

23.87 

23.9 

21.38 

40.40 

239 

47.28 

32-32 

24.0 

39.26 

24.6 

19.90 

21.79 

24.8 

21.35 

23.68 

24.9 

21.63 

40.12 

24.9 

47-33 

31-98 

25.0 

39-19 

25.6 

20.14 

21.97 

25.8 

21.58 

23.52 

25-9 

21.91 

39.85 

25.9 

47.40 

31-64 

26.0 

39-15 

26.6 

20.35 

22.17 

26.8 

21.81 

23.38 

26.9 

22.20 

39.61 

26.9 

47-48 

31-31 

27.0 

39-" 

27.6 

20.55 

22.37 

27.8 

22.05 

23.26 

27.9 

22.50 

39.40 

27.9 

4758 

31.00 

28.0 

3909 

28.6 

20.74 

22.58 

28.8 

22.28 

23.17 

28.9 

22.80 

39.20 

28.9 

47-69 

30.72 

29.0 

39.08 

29.6 

20.91 

22.78 

29.8 

22.49 

23.08 

29.9 

23-09 

39.02 

29.9 

47-79 

30.46 

30.0 

39.08 

306 

21.08 

22.98 

30.8 

22.71 

23.00 

30.9 

23.36 

38.83 

30.9 

47.89 

30.20 

31.0 

3907 

31.6 

21.24 

23.17 

31.8 

22.91 

22.91 

31.9 

23.62 

38.66 

31-9 

47-97 

29.95 

33.0 

3905 

11.92 

11.88 

11.08 

11.04 

18.46 

18.44 

12.27       -12.23 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


itis  (G.). 
^  5-6 

81  Mensae  (G.). 
Mag.  6.2 

7  Ootantis  (G.). 
Mag.  6.4 

C  Octantis. 
Mag.  5.4 

rj  Octantig. 
Mag.  6.3 

ght 
cen- 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

Kiean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

m 

9     t 

h  m 

«       r 

h  m 

«     f 

h  m 

0     t 

h  m 

e        / 

42 

-«5" 

Sept. 

5  46 

-8449 

Sept. 

7 16 

-86  S3 

Sept. 

9    8 

-8519 

Sept. 

1059 

-84    8 

•a4 

2317 

0.8 

s 
22.91 

22.91 

0.9 

s 
23.62 

38.66 

0.9 

8 
47.97 

29-95 

I.O 

s 
39.05 

29-75 

.41 

23-34 

1.8 

23.10 

22.82 

1.9 

23.88 

38.48 

1.9 

48.05 

29.69 

2.0 

39.04 

29.48 

.58 

2351 

2.8 

23-30 

22.71 

2.9 

2413 

38.29 

2.9 

48.12 

29-42 

3-0 

39.01 

29.21 

.76 

23.68 

3.8 

23  50 

22.60 

3-9 

24.38 

38.08 

3-9 

48.20 

29.14 

4.0 

38.98 

28.93 

•95 

23.85 

4.8 

23.69 

22.48 

4.9 

24.63 

37.87 

4.9 

48.27 

28.85 

50 

38.94 

28.63 

.16 

24.02 

5.8 

23.90 

22.34 

5.8 

24.90 

37.64 

5-9 

48.34 

28.55 

6.0 

38.90 

28.33 

•37 

24.21 

6.8 

24-13 

22.22 

6.8 

25.18 

37-41 

6.9 

48.42 

28.24 

6.9 

38.88 

28.01 

•58 

24.42 

7-8 

24.36 

22.11 

7.8 

2550 

37.18 

7.9 

48.52 

27.92 

7-9 

38.86 

27.68 

.78 

24.66 

8.8 

24.61 

22.01 

8.8 

25.84 

36.97 

8.9 

48.65 

27.61 

8.9 

38.85 

27.34 

.96 

24.91 

9.8 

24.87 

21.94 

9.8 

26.20 

36.79 

9-9 

48.80 

27.31 

9-9 

38.87 

26.99 

.12 

25.18 

10.8 

25.12 

21.90 

10.8 

26.58 

36.63 

10.9 

48.96 

27.03 

10.9 

38.90 

26.65 

.27 

25-47 

11.8 

2537 

21.89 

11.8 

26.94 

36.50 

11.9 

49-13 

26.77 

II. 9 

38.95 

26.34 

•39 

2574 

12.8 

25.60 

21.90 

12.8 

27.30 

36.39 

X2.9 

49-30 

26.54 

12.9 

39-00 

26.05 

•50 

25-98 

13.8 

25.82 

21.90 

13-8 

27.63 

36.29 

139 

49.46 

26.33 

13-9 

3905 

25-77 

.61 

26.22 

14.8 

26.02 

21.91 

14.8 

27.94 

36.19 

14.9 

49.60 

26.13 

14.9 

39.09 

25.51 

.72 

26.44 

15-8 

26.22 

21.90 

15.8 

28.23 

36.08 

15.9 

49-72 

25-93 

• 

15.9 

39-12 

25.26 

.84 

26.64 

16.8 

26.41 

21.87 

16.8 

28.51 

35-95 

16.9 

49.84 

25.71 

16.9 

39.13 

25.01 

•97 

26.85 

17.8 

26.61 

21.82 

17.8 

28.80 

3580 

17.9 

49-95 

25.48 

17.9 

39-14 

24-74 

.12 

27.06 

18.8 

26.83 

21.76 

18.8 

29.10 

35-63 

18.9 

50.07 

25.22 

18.9 

39-15 

24.44 

.29 

27.29 

19.7 

27.07 

21.71 

19.8 

29.44 

3546 

19.9 

50.21 

24-95 

19.9 

39-17 

24.13 

•45 

2756 

20.7 

27.32 

21.67 

20.8 

29.80 

3530 

20.9 

50.37 

24.67 

20.9 

39-20 

23-79 

.60 

2785 

21.7 

2758 

21.65 

21.8 

30.19 

35-15 

21.9 

50.55 

24.39 

21.9 

3924 

23-45 

•74 

28.15 

22.7 

27.84 

21.67 

22.8 

30.60 

35.04 

22.9 

50.75 

24.13 

22.9 

39.31 

23.12 

.85 

28.47 

23-7 

28.10 

21.71 

23.8 

31.02 

34.95 

23-9 

50.96 

23-89 

23-9 

39-39 

22.80 

.94 

28.80 

24.7 

28.36 

21.78 

24.8 

31.44 

34.88 

24-9 

51-18 

23.68 

24.9 

39-49 

22.48 

.01 

29.12 

25-7 

28.60 

21.86 

25.8 

3^.85 

34.83 

259 

51-40 

2349 

25-9 

39-58 

22.19 

.08 

29.44 

26.7 

28.83 

21.94 

26.8 

32.23 

34.79 

26.9 

51.61 

2331 

26.9 

39-68 

21.91 

•15 

29.74 

27.7 

29.05 

22.02 

27.8 

32.60 

34.75 

27.9 

51.81 

23.14 

27-9 

39-78 

21.65 

.21 

30.02 

28.7 

29.27 

22.10 

28.8 

32.96 

34.72 

28.9 

52.01 

22.97 

28.9 

39-86 

21.40 

.27 

30.28 

29.7 

29.48 

22.16 

29.8 

3332 

34.67 

29.9 

52.20 

22.81 

29.9 

39-95 

21.15 

35 

30-55 

30.7 

29.68 

22.22 

30.8 

33-66 

34.62 

30.9 

52.39 

22.63 

30.9 

40.03 

20.89 

43 

30.82 

31-7 

29.89 

22.27 

31.8 

34.00    34.55  1 

31-9 

52.57 

22.44 

31-9 

40.10 

20.63 

-11.89 

11.08      -11.04 

18.45       -18.42 

12.27       -12.23 

9.80         -9.74 

9-.88 

^  46«     38M2 

7»»  i7«       ©■.79 

9*»    9™     14'. 2 1 

10^  59"*     56'. 00 

5: 

r".7o  1 

-^* 

49'     4^ 

)".43    1 

-86° 

53'     5^ 

;".55  > 

-85" 

19'       2i 

j".o8  y 

-«4^ 

S'     I 

i".87 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  W 


NOVEMBEK,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Ootantis  (Q.). 
Mag.  $.6 

81  MensflD  (Q.). 
Mag.  6.2 

7  Octantifl  (Q.). 
Mag.  6.4 

C  Octantto. 
Mag.  5.4 

V  Octantis. 

Mag.  6.3 

■r 

Right 

Ajccn- 

skm. 

1 

Decli- 

1  nation 

Simtk. 

Hmn 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Souih. 

Mean 
Solar 
DaU. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

^ 

h  m 

h  m 

0     / 

h  m 

0     f 

h  m 

«     ( 

h  m 

•     / 

r. 

I  42 

-85  II 

Nov. 

5  46 

-8449 

It 

Nov. 

7  16 

-86  S3 

tt 

Nov. 

9    8 

-8519 

Nov. 

1059 

-84  8 
It 

5 

8 

2547 

40.14 

0.6 

s 
35-99 

27.08 

0.7 

s 
45.48 

35-96 

0.8 

8 
59.89 

19.44 

0.8 

8 
44-40 

14.03 

5 

2543 

40.45 

1.6 

36.18 

27-30 

1-7 

45.85 

36.06 

1.8 

60.15 

19.40 

1.8 

44.57 

13.84 

5 

25-38 

40.78 

2.6 

36.36 

27-53 

2.7 

46.24 

36.18 

2.8 

60.43 

19.36 

2.8 

44-76 

13.66 

5 

25-31 

41. II 

3.6 

36.55 

27-79 

3.7 

46.64 

36.33 

3-8 

60.73 

19.3s 

3.8 

44.96 

13-48 

5 

25.22    41.45 

4.6 

36.73 

28.07 

4.7 

47.04 

36.50 

4.8 

61.03 

19.36 

4-8 

45.18 

13-33 

A 

25.11  1  41.80 

5.6 

36.90 

28.37 

5-7 

47-43 

36.69 

5.8 

61.34 

19.39 

5-8 

4541 

13.20 

4 

24.98 

42.13 

6.6 

37.04 

28.69 

6.7 

47-79 

36.92 

6.8 

61.64 

19.45 

6.8 

45-64 

13.10 

4 

24.83 

42.42 

7-6 

37.17 

29,01 

7-7 

48.12 

37.16 

7.8 

61.92 

19.54 

7.8 

45.86 

13.02 

4 

24.68 

42  ."^9 

8.6 

37.28 

29.32 

8.7 

48.43 

37-39 

8.8 

62.19 

19.63 

8.8 

46.07 

12.97 

4 

24.54 

42.94 

9.6 

37.38 

29.61 

9.7 

48.71 

37-61 

9.7 

62.44 

19.73 

9.8 

46.28 

12.92 

4 

24.40 

43-18 

10.6 

37.47 

29.89 

10.7 

48.97 

37-81 

10,7 

62.67 

19.82 

10.8 

46.47 

12.87 

4 

24.28 

43.41 

11.6 

37.57 

30- 14 

11.7 

49-23 

38.00 

II. 7 

62.90 

19.88 

11.8 

46.65 

12.81 

4 

24.17 

43-64 

12.6 

37-68 

30.38 

12.7 

49-50 

38.16 

12.7 

63.12 

19.93 

12.8 

46.82 

12.73 

4 

24.08 

4390 

13.6 

37-81 

30.63 

13.7 

49.80 

38.32 

13.7 

63.36 

19.98 

13.8 

47.00 

12.64 

4 

23.99 

44.18 

14.6 

37.94 

30.89 

14.7 

50.13 

38.50 

14.7 

63.63 

20.01 

14.8 

47.20 

12.53 

4 

23.88 

44.47 

15-6 

38.08 

31-17 

15-7 

50.48 

38.69 

15.7 

63.91 

20.05 

15.8 

47.42 

12.42 

4 

2375 

4478 

16.6 

38.22 

31.48 

16.7 

50.84 

38.91 

16.7 

64.20 

20.12 

16.8 

47.65 

12.33 

4 

23.60 

45.10 

17.6 

38.35 

31.81 

17.6 

51.19 

39.16 

17.7 

64.50 

20.21 

17.8 

47.90 

12.25 

4 

2343 

45-40 

18.6 

38.48 

32.16 

18.6 

51.53 

39.42 

18.7 

64.80 

20.33 

18.8 

48.14 

12.20 

4 

23.24 

45  70 

19.6 

38.58 

32.52 

19.6 

51.84 

39.70 

19.7 

65.10 

20.47 

19.8 

48.39 

12.16 

4 

23-05 

45-97 

20.6 

38.67 

32.88 

20.6 

52.13 

39-99 

20.7 

65.38 

20.62 

20.8 

48.64 

12.15 

4 

22.85    46.22 

21.6 

38.75 

33.22 

21.6 

52.39 

40.28 

21.7 

65.65 

20.78 

21.8 

48.87 

12.15 

4 

22.66 

46.45 

22.6 

38.81 

33.57 

22.6 

52.64 

40.57 

22.7 

65.90 

20.94 

22.8 

49.10 

12.16 

4 

22.48 

46.67 

23.6 

38.87 

33.90 

23.6 

52.87 

40.84 

23.7 

66.15 

21.10 

23.8 

49.32 

12.18 

4 

22.30 

46.88 

24.6 

38.91 

34.22 

24.6 

53  10 

41. 1 1 

24.7 

66.37 

21.26 

24.8 

49-54 

12.20 

4 

22.12 

47.08 

25.6 

38.97 

34.52 

25.6 

53.31 

41-37 

25.7 

66.59 

21.41 

25.8 

49.74 

12.21 

4 

21.96 

47-28 

26.6 

39.02 

34.81 

26.6 

53.52 

41.61 

26.7 

66.82 

21.55 

26.8 

49.94 

12.22 

4 

21.81 

47-48 

27.6 

39.09 

35-11 

27.6 

53-75 

41.85 

27.7 

67.05 

21.68 

27.8 

50.15 

12.22 

4 

21.65 

47-70 

28.6 

39-15 

35.41 

28.6 

53-99 

42.10 

28.7 

67.29 

21.81 

28.8 

50.35 

12.21 

4 

21.48 

47.94 

29.6 

39.23 

35-72 

29.6 

54.24 

42.35 

29.7 

67.54 

21.95 

29.8 

50.57 

12.20 

4 

21.31 

48.18 

30.6 

39.32 

36.06 

30.6 

54.51 

42.61 

30.7 

67.80 

22.10 

30.8 

50.80 

12.19 

4 

21. II 

48.43 

31-5 

39-39 

36.40 

31.6 

54.77 

42.91 

31.7 

68.07 

22.27 

31-8 

51.05 

12.20 

:.94        -11.90 

II. 

09       -11.04 

18.46      -18.43 

12,26      -12.22 

9-79         -9-74 

42»        9*.88 

S^  46°*     38VI2    1      f  17"^       o*.79 
-84°  49'     49".43    '-86'' 53'     53".55 

9**    9™     14". 2 1 

10^  59"     56". 00 

'  XI'      57".70 

-85**  19'     28".o8 

-84*"    8'     1 1  ".87 

33281^ 

1915- 

3a 

[Eph  15) 
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DECEMBER,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4  OotantU  (G.). 
Mag.  5.6 

81  MeiUMB  (G.). 
Mag.  6.2 

7  Ootantig  (O.). 
Mag.  6.4 

COoteBtts. 

Mag.  5.4 

Mag.  6. 

Mean 

Solar 
Date. 

Riffht 

Aacen- 

sion. 

Dedi- 
nation 
Soutk. 

Meaiv 

Solar 
Date. 

Right 

Ascexi- 

tkm. 

DecU- 
nation 
Soutk. 

Mean 
Solar 
Date. 

Rislit 

Asccn- 

tioii. 

Dedi- 
nation 
Soutk, 

Mean 
Solar 
Date. 

Right 
■ion. 

Dedi- 

-  -  -  ^  * 

Soutk. 

Mom 

Solar 
Date 

Rigiit 

WML    ^ 

h  m 

•     # 

h  m 

0     t 

h  m 

•     / 

h  m 

•     t 

h  a 

Dec. 

I  42 

-«5ii 
It 

Dec. 

5  46 

-8449 

Dec. 

7  16 

-8653 

If 

Dec. 

9    9 

-«5i9 

tf 

Dec. 

1059 

0.4 

s 
21.31 

48.18 

0.6 

8 
39.32 

36.06 

0.6 

s 
54.51 

42.61 

0.7 

7*80 

22.10 

0.8 

50.80  ; 

1.4 

21. II 

48.43 

1-5 

39.39 

36.40 

1.6 

54.77 

42.91 

1.7 

8.07 

aa.27 

X.8 

51.05 

a. 4 

20.90 

48.68 

2.5 

39.44 

36.79 

2.6 

55.03 

43.23 

2.7 

8.35 

22.47 

3.8 

51.30 

3-4 

20.66 

48.90 

35 

39-48 

37.18 

3.6 

5526 

43.58 

3-7 

8.62 

22.70 

3-8 

51-56 

4.4 

20.41 

49-11 

4.5 

39.50 

37.58 

4.6 

55.46 

43-94 

4.7 

8.87 

22.95 

4.8 

51.81 

5-4 

20.15 

49.29 

5.5 

39-49 

37.96 

S-6 

55-62 

44.30 

5.7 

9.10 

23.21 

5.8 

52.061 

6.4 

19.89 

49-44 

6.5 

39.47 

38.33 

6.6 

5575 

44.66 

6.7 

9-31 

23.48 

6.8 

52.29 

7-4 

1965 

49.57 

7.5 

39.44 

38.68 

7.6 

55.85 

44.99 

7-7 

9-51 

23.74 

7-7 

53.50 

8.4 

1943 

49.68 

8.5 

39.42 

38.99 

8.6 

55.95 

45.30 

8.7 

9.69 

2399 

8.7 

52.70 

9.4 

19.22 

49-79 

9.5 

39.40 

3929 

9.6 

56.06 

45.59 

9-7 

9.86 

24.22 

9.7 

52.89 

10.4 

19.02 

49.92 

10.5 

39.39 

39.59 

10.6 

56.18 

45.87 

10.7 

10.04 

24.43 

10.7 

53-09 

"•3 

18.83 

50.08 

"5 

39.39 

39.89 

II.6 

56.32 

46.16 

11.7 

10.24 

24.64 

11.7 

5329 

"3 

18.63 

50.24 

".5 

39.41 

40.21 

12.6 

56.49 

46.45 

12.7 

10.45 

24.84 

12.7 

53-50 

13.3 

18.41 

50.41 

13.5 

39.42 

40.56 

136 

56.67 

46.75 

13.7 

10.68 

25.06 

13-7 

53-73 

143 

18.17 

50.59 

14.5 

39.43 

40.92 

14.6 

56.84 

47.09 

14.7 

10.9a 

2530 

14-7 

53.98 

153 

17.92 

50.76 

15.5 

39.44 

41.31 

15.6 

57.01 

47.45 

15-7 

II. 16 

2556 

15.7 

54.22 

16.3 

17.66 

50.93 

16.5 

39.42 

41.70 

16.6 

57-16 

47.82 

16.6 

"•39 

25.85 

16.7 

54-47 

173 

17.38 

51-07 

17.5 

39.38 

42.09 

17.6 

57.28 

48.20 

17.6 

ii.6x 

36.16 

17.7 

54-72 

18.3 

17.10 

51-19 

18.5 

39.33 

42.47 

18.6 

57.37 

48.59 

18.6 

1 1. 81 

26.47 

18.7 

54.95 

19-3 

16.83 

51.29 

19.5 

39.28 

42.84 

19.6 

57.44 

48.97 

19.6 

11.99 

36.79 

19.7 

55.18 

20.3 

16.55 

51-37 

20.5 

39.21 

43.20 

20.6 

57.49 

49.34 

20.6 

12.15 

37.10 

20.7 

55.40 

31.3 

16.28 

51-44 

21.5 

39.13 

43.54 

21.6 

57.52 

49.69 

21.6 

12-3^ 

37.40 

21.7 

55-60 

22.3 

16.03 

51  50 

22.5 

39.05 

43.86 

22.6 

57.55 

50.03 

22.6 

12*46 

37.70 

33.7 

55-79 

233 

15-79 

51.55 

23.5 

38.98 

44.17 

23.6 

57.56 

50.36 

23.6 

12.60 

27-99 

23.7 

55-97 

24.3 

1556 

51.61 

24.5 

38.91 

44.47 

24.5 

57.58 

50.68 

24.6 

12.73 

38.37 

24.7 

56.16 

25-3 

15-33 

51.68 

25.5 

38.84 

44.78 

25.5 

57.63 

50.99 

25.6 

ia.88 

28.54 

25.7 

56.34 

26.3 

15.10 

51.75 

26.5 

3879 

45.10 

26.5 

57.67 

51.31 

26.6 

1304 

38.81 

36.7 

56.54 

273 

14.86 

51.83 

27.5 

38.74 

45.42 

27.5 

57.73    51.64 

27.6 

13.21 

39.09 

37.7 

56.74 

28.3 

14.61 

51.93 

28.5 

38.68 

45.76 

28.5 

57.80    52.00 

38.6 

13.38 

29.39 

38.7 

56.95 

293 

14.34 

52.02 

29.5 

38.62 

46.13 

29.5 

57.86 

52.37 

29.6 

13-56 

39.71 

39.7 

57.18 

303 

14.05 

52.10 

30.5 

38.54 

46.51 

30.5 

57.90 

52.76 

30.6 

13-74 

30.06 

30.7 

57.41 

313 

1375 

52.16 

31-5    38.44 

46.89 

31.5 

57.91 

53.17 

31.6 

13.89 

30.42 

31-7 

5764 

11.94        -11.90 

11.09      -W.05 

18.47       -18.44 

12.27       -12.23 

9.79 

i^  42"^        9«.88 

S^  46"     38'.i2 

^h     17m             QBy^ 

9^    9"*     i4*.ai 

ic^59- 

-85^  II'      57".70 

-84%9'     49".43 

-86°  53'     53".55 

-85**  19'     28".o8 

-84**    8'      : 

[Eph  I  si 

1 

JANUARY,  1915. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  OotantU. 

<^  Octantis. 

X  Octantis. 

<T  Octantis. 

V  Octantis. 

Mag.  54 

Mag.  4. 1 

Mag.  5. 

2 

Mag.  5.5 

1 

Mag.  5.7 

hur 

Kiffit 

Aacen- 

sioa. 

Dccli. 
natkm 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
Soutk, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
S<mtk, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Dedi- 
nation 
Soutk, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

h  m 

•     t 

h  m 

•     t 

h  m 

•     1 

h  m 

e       f 

h  m 

•     1 

n. 

"45 

-8439 

Jan. 

14  13 

-8316 

n 

Jan. 

18    4 

-8739 
It 

Jan. 

1923 

-8913 

ft 

Jan. 

22  15 

-8624 

lS 

8 
50-6$ 

27.92 

0.8 

s 
2.81 

36.16 

0.9 

s 
34.16 

56.88 

I.O 

s 
22.88 

52.84 

I.I 

s 
40.53 

19.84 

.8 

50-90 

28.06 

1.8 

301 

36.16 

1.9 

34.45 

56.59 

2.0 

23.18 

52.51 

2.1 

40.35 

19.56 

'•7 

51  13 

28.18 

2.8 

3.21 

36.17 

2.9 

34.73 

56.31 

3.0 

23.49 

52.18 

3.1 

40.17 

19.30 

^•7 

5136 

28.30 

3.8 

3.40 

36.17 

3.9 

34.98 

56.04 

4.0 

23.74 

51.87 

4.x 

39.99 

19.05 

••7 

51-59 

28.40 

4.8 

3.59 

36.16 

4.9 

35.22 

55.76 

5.0 

23.91 

51.56 

5-1 

39.80 

z8.8x 

S.7 

51-82 

28.49 

5.8 

3.78 

36.14 

5-9 

35-44 

55.47 

6.0 

24.04 

51-25 

6.1 

39.59 

18.58 

«.7 

52.06 

28.57 

6.8 

3.98 

36.10 

6.9 

3565 

55.17 

7.0 

24.11 

50.90 

7.1 

3936 

18.33 

7.7 

52-32 

28.65 

7.8 

4.19 

36.05 

7.9 

35.88 

54.84 

8.0 

24.17 

50.55 

8.1 

39-" 

18.06 

tl 

52.60 

28.75 

8.8 

4.41 

36.0X 

8.9 

36.15 

54.49 

9.0 

24.32 

50.16 

9.1 

38.88 

17.76 

1.7 

52.89 

28.87 

9.8 

4.65 

35.99 

9.9 

36.46 

54.13 

lO.O 

24.59 

49.76 

10. 1 

38.64 

17.44 

^1 

53-18 

29.OZ 

10.8 

4.90 

3598 

10.9 

36.80 

53.78 

II.O 

24.97 

49.35 

II. I 

38.41 

17.10 

tt.7 

53.46 

29.18 

11.8 

5-iS 

36.00 

XZ.9 

37.20 

53.44 

II.9 

25-51 

48.95 

12. 1 

38.21 

16.74 

».; 

53.73 

29.38 

12.8 

540 

36.06 

12.9 

3763 

53-12 

12.9 

26.18 

48.56 

13.1 

38.05 

16.37 

1-7 

53-99 

29.60 

13-8 

5.63 

36.14 

13-9 

38.07 

52.83 

13-9 

26.94 

48.21 

14. 1 

37.92 

16.02 

4-7 

54-22 

29.81 

14.8 

5.85 

36.23 

14.9 

38.50 

52.57 

14.9 

27.69 

47.89 

15.1 

37.81 

15.68 

S.7 

54.45 

30.02 

15.8 

6.06 

36.32 

15-9 

38.91 

52.33 

159 

28.42 

47.56 

16.1 

37.70 

15.36 

^7 

54.66 

30.21 

16.8 

6.26 

36.39 

16.9 

39.28 

52.09 

16.9 

29.08 

47.27 

17.1 

37-59 

15.06 

r-7 

54.88 

30.39 

17.8 

6.45 

36.46 

17.9 

39.64 

51.85 

17.9 

29.64 

46.96 

18.1 

37-47 

14.78 

»^7 

5509 

30.55 

18.8 

6.64 

36.50 

18.9 

39-97 

51.59 

18.9 

30.15 

46.64 

19. 1 

37.33 

14.49 

►7 

5532 

30.71 

19.8 

6.85 

36.54 

19.9 

40.31 

51.32 

19.9 

30.61 

46.32 

20.1 

37.17 

14.19 

1^7 

5556 

30.87 

20.8 

7.06 

36.57 

20.9 

40.65 

51.04 

20.9 

31.09 

45.98 

21. 1 

37.00 

13.88 

»-7 

55.82 

3104 

21.8 

7.28 

36.61 

21.9 

41.02 

50.74 

21.9 

31.60 

45.63 

22.1 

36.83 

13.55 

^7 

56.08 

31.22 

22.8 

7.51 

36.65 

22.9 

41.41 

50.43 

22.9 

32.19 

45.26 

23-1 

36.66 

13.20 

1.7 

56.34 

31-42 

23.8 

7-74 

36.71 

239 

41.84 

50.13 

23.9 

32.87 

44.88 

24.1 

36.51 

12.84 

t-7 

56.59 

31.64 

24.8 

7.98 

36.79 

24.9 

42.29 

49.83 

24.9 

33.64 

44.50 

25-1 

36.37 

12.46 

;-7 

56.85 

31-88 

25.7 

8.22 

36.89 

259 

42.78 

49-54 

25.9 

34.54 

44.13 

26.1 

36.25 

12.08 

•-7 

57.09 

32.14 

26.7 

8.45 

3702 

26.9 

43.29 

49.28 

26.9 

35-53 

4376 

27.1 

36.15 

11.68 

•7 

57.33 

32.41 

27.7 

8.68 

37.15 

27.9 

43.81 

4903 

27.9 

36.58 

43.43 

28.1 

36.08 

11.30 

.7 

57.55 

32.69 

28.7 

8.91 

37-31 

28.9 

44-34 

48.81 

28.9 

37.69 

43.10 

29.1 

36.03 

10.92 

-7 

57.75 

32.97 

29.7 

9.11 

37.47 

29.9 

44.86 

48.60 

29.9 

38.80 

42.81 

30.1 

35.99 

10.56 

•7 

57.94 

33.24 

30.7 

9-31 

37.64 

30.9 

45.35 

48.41 

30.9 

39.86 

42.51 

31. 1 

35.96 

10.22 

-7 

58.13 

33.50 

31.7 

9-50 

37.79 

31.9 

45-82 

48.22 

31.9 

40.87 

42.24 

32.1 

35.92 

9.88 

0.74       -10.69 

8.54        -8.48 

24-54       - 

24.52 

74.40      -74-39 

15- 

95       -15-91 

*  45"      SS'-aa 

I^h  j^m        ^.28 

i8»»    5« 

o'.43 

19**  24™     3i*.66 

ajh 

15"     43'.98 

^3 

9'      4, 

3".io 

-83^ 

16'     4' 

7".5o 

-87^ 

39'     5: 

»".55 

-89^ 

13'     4, 

3".28 

-86*^ 

24' 

3".3i 

(Bi>h  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Ootantis. 

<^OctantU. 

X  OotantiB. 

^''OottatU. 

UOoti 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag. 

Mean 

Right 

Dcdi- 

Mean 

Right 

DecH- 

Mean 

Right 

Decli- 

Mean 

Right 

Dcdi. 

Rie 

SoUr 

A8cen« 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

As« 

Date. 

sion. 

South, 

Date. 

sion. 

Simtk. 

Date. ;    sion. 

i 

South, 

Date. 

sion. 

South, 

Date. 

sioi 

h  m 

0     / 

h  m 

0     1 

h   m 

e        / 

h  m        •     '1 

h 

Feb. 

12  45 

-8439 
ft 

Feb. 

14  13 

-8316 

Feb.  18    4 

-8739 

Feb. 

1923 

-8913 

Feb. 

32  ] 

0.7 

58.13 

33  50 

0.7 

s 
9.50 

37.79 

s 

0.9 ;  45-82 

48.22 

0.9 

s 
40.87 

42.24 

I.I 

S 

35-< 

1-7 

58.32 

33-74 

1-7 

9.69 

37.93 

1.9 !  46.28 

48.02 

1.9 

41.81 

41.96 

3.1 

35-i 

2-7 

58.51 

33.98 

2.7 

9.88 

38.05 

2.9 

46.72 

47.80 

2.9 

42*69 

41.68 

3.x 

35.J 

3-7 

58.71 

34.21 

3-7 

10.09 

38.17 

3-9 

47.17 

47-57 

3-9 

43.53 

41.36 

4.1 

35-: 

4.7 

58.93 

34.44 

4.7 

10.30 

38.28 

4.9 

47.64 

47.32 

4.9 

44.40 

41.02 

5-1 

35.< 

5-7 

59.17 

34.68 

5-7 

10.53 

38.40 

5-9 

48.13 

47-05 

5-9 

45.35 

40.67 

6.1 

35-i 

6.7 

59.40 

3495 

6.7 

10.76 

38.54 

6.9 

48.67 

46.79 

6,9 

46.45 

40.29 

7.0 

35-'! 

7-7 

59.64 

3525 

7-7 

11.00 

38.70 

7-9 

49.26 

46.54 

7-9 

47.68 

39.94 

8.0 

35-3 

8.6 

5987 

3558 

8-7 

11.24     38.89 

8.9 

4987 

46.31 

8.9 

49.04 

39.59 

9.0 

35-3 

9.6 

60.08 

35-93 

9-7 

H.47 

39-" 

9-9    50.51 

46.11 

9-9 

50.49 

3928 

lO.O 

353 

10.6 

60.27 

36.28 

10.7 

11.68 

39-34 

10.9 

51-13 

45-94 

10.9 

51.97 

38.98 

II.O 

35-3 

II. 6 

60.43 

36.63 

11.7 

11.87 

3958 

11.9 

51-74 

45.79 

11.9 

53.43 

38.72 

12.0 

35.4 

12.6 

60.59 

36.96 

12.7 

12.06 

39-82 

12.9 

52.32 

45.65 

13.9 

54.82 

38.46 

13-0 

35-^ 

13.6 

60.75 

37.27 

13-7 

12.23    40.04 

13.9 

52.87 

45-52 

13-9 

56.13 

38.24 

14.0 

35-f 

14.6 

60.90 

37.56 

14.7 

12.40    40.24 

14.9    53-39 

45.37 

14.9 

57.36 

37-99 

150 

iU 

15.6 

61.06 

37.85 

iS-7 

12.58    40.43 

1 

15.9 

53.91 

45-22 

15.9 

58.55 

37.74 

16.0 

35.f 

16.6 

61.23 

38.12 

16.7 

12.77 

40.62 

16.8 

54.42 

45-05 

16.9 

59-69 

37-46 

17.0 

ZS-\ 

17.6 

61.41 

38.40 

17.7 

12.97 

40.79 

17.8 

54.95 

44.86 

17.9 

60.86 

37.17 

18.0 

35.^ 

18.6 

61.59 

38.70 

18.7 

13-17 

40.97 

18.8  '  55.49 

44.66 

18.9 

62.08 

36.87 

19.0 

35-^ 

19.6 

61.79 

39.01 

19.7 

13.37  i  41.17 

1 

19.8 

56.08 

44.46 

19.9 

63-37 

36.57 

20.0    3S.i 

20.6 

61.98 

39-34 

20.7 

13.58 

41.38 

20.8 

56.68 

44.27 

20.9 

64.74 

36.26 

3I.O 

35.. 

21.6  1  62.16 

39.68 

21.7 

13-79 

41.61 

21.8 

57.31 

44.09 

21.9 

66.22 

35.96 

33.0 

35- 

22.6 

62.34 

40.04 

22.7 

14.00 

41.86 

22.8 

57-96 !  43-93 

23.9 

67.80 

35.67 

23-0  !  35- 

1 

23.6    62.50 

40.41 

23.7 

14.21  ,  42.13 

1 

23.8 

58.64  ;  43.79 

23-9 

69-45 

35.41 

34.0 

35-' 

24.6 

62.65 

40.79 

24.7 

14.40 

42.41 

24.8 

59.31 

43.67 

24.9 

71.14 

35.16 

24-9 

35. 

25.6    62.78 

41.17 

257 

14.57 

42.70 

25.8 

59-97 

43.57 

259 

72.85 

34.93 

259 

35.< 

26.6    62.89 

41.55 

26.7 

14.74'.  42.99 

26.8 

60.61 

43.49 

26.9 

74.55 

34.73 

36.9 

35.< 

27.6 

63.01 

41.91 

27.7 

14.90 

4328 

1 

27.8 

61.23 

43.42 

1 

27,9 

76.16 

34.53 

27.9 

36.< 

28.6 

63.12 

42.25 

28.7 

15.05 

43-55 

28.8 

61.82 

43.35 

28.9 

77.69 

34.33 

28.9 

36- 

29.6 

6323 

42.59 

29.7 

15.21 

43.80 

29.8 

62.40 

43.27 

29.9 

79.16 

34.14 

29-9 

36.: 

30.6 

63.35 

42.91 

30.6 

15.38 

44.04 

30.8 

62.96 

43.17 

30.9 

80.57 

33-92 

30.9 

36.. 

31.6 

6349 

43.22 

31.6 

15.54 

44.27 

31.8 

63-53     43-04 

31.9 

81.96 

33.70 

31-9 

36.. 

10.74        -10.70 

8.54         -8.48 

24.52       -24.50 

74.14       -74.13 

15-93 

12*»  45"         55"-22 

14^  13"       9". 28 

i8h    5»       0-.43 

19**  24"^     3i".66 

33**  IS* 

-84^  39'      43".io 

-83^  16'     47".50 

-87°  39'     52".55 

-89^13'     43".28 

-86*^34' 

lEph  IS 

J 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT 
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APRIL,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOotantis. 

<^OotuitU. 

X  Octimtti. 

irOotantU. 

vOolnllk     1 

Mag.  5.4 

Mag.  4 

I 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7        j_ 

Mean 

Right 

DecB- 

Mean 

Right 

Dedi- 

Mean 

Right 

Decfi- 

Mean 

Right 

DccB- 

Mean 

Rifkt  M.  |k 

Solar 

Ascm« 

nation 

Solar 

Asccn> 

nation 

Solar 

Afcen- 

*iMtinn 

Solar 

At^il 

Solar 

Ama.  1- 

MM      ^K* 

Date. 

sum. 

Soutk, 

Date. 

•ioa. 

Sauik, 

Date. 

sion. 

SatUk. 

Date. 

4 

SamA. 

Date 

ilca.   Sidl  ^ 

h  m 

«     f 

h  m 

0     / 

h  m 

•     t 

h  m 

•     1 

h  m 

1 

Apr. 

13  46 

-«4  39 

Apr. 

14  13 

-8316 

g  $ 

Apr. 

18  s 

-«7  39 

It 

Apr. 

1925 

-8913 

Apr. 

32i5[-ttq  ■ 

0.5 

8 
5-69 

53.86 

0.6 

8 
19.46 

53- 10 

0.7 

s 
21.66 

43.31 

0.8 

s 
IZ.70 

29-15 

0.9 

s 
41.16 

^     . 

1-5 

5-75 

54.2a 

1.6 

19.58 

53.41 

1-7 

22.29 

43.30 

1.8 

13.46 

39.01 

1.9 

41.3s 

47*    - 

a.S 

5.81 

54.61 

3.6 

19.70 

53.74 

2.7 

22.95 

43.19 

3.8 

15.33 

38.87 

2.9 

41.55 

47-«»    - 

35 

5.86 

5502 

3.6 

19.83 

54.09 

3.7 

23.65 

43.30 

3.8 

1732 

28.75 

3-9 

41.78 

*^    - 

4.5 

5-90 

55-44 

4.6 

19.96 

54.47 

4.7 

24.37 

43.33 

4.8 

19-41 

38.63 

4.9 

42.<g 

46.8    - 

5-5 

592 

55.88 

5-6 

20.07 

54.86 

5.7 

25.10 

43.39 

5.8 

21.5s 

28.54 

5.9 

42.31 

4i.i»    • 

6.5 

592 

56.31 

6.6 

20.16 

5526 

6.7 

25.80 

42.38 

6.8 

23.68 

38.49 

6.9 

43.6s 

4J» 

7-5 

591 

56.73 

7.6 

20.24 

55.66 

7.7 

36.46 

43.50 

7.« 

25-75 

28.45 

7.9 

42.94 1  45-^ 

8.5 

5.88 

57.12 

8.5 

20.30 

56.05 

8.7 

37.10 

43.62 

8.8 

37.73 

28.43 

8.9 

43-25 1  45J* 

9-5 

584 

57.50 

95 

20.36 

56.42 

9-7 

27.69 

42.74 

9.8 

39.60 

38.43 

9-9 

43-54 ,  45* 

IO-5 

5.81 

57.85 

10.5 

20.41 

56.76 

10.7 

28.26 

43.85 

10.8 

31-38 

38.41 

10.9 

43.*»   44-1? 

"5 

S.78 

58.19 

"•5 

20.47 

57.09 

II. 7 

28.80 

42.95 

11.8 

33.07 

28.39 

11.9 

44.08   44-$! 

^^•5 

5-77 

58.53 

".5 

20.53 

57.41 

12.7 

29.35 

43.03 

13.8 

34.75 

28.35 

13.9 

44.33 '44.«j| 

13-5 

5-77 

58.87 

13.5 

20.60 

57.72 

13.7 

29.91 

43.09 

13.8 

36.43 

28.31 

13.9 

44.57   43-f  1 

MS 

5-78 

59.21 

14.5 

20.68 

58.04 

14.7 

30.48 

43.16 

14.7    38.17 

38.35 

14.9 

44.80  43.^1 

iS-5 

5-79 

59.56 

15.5 

20.77 

58.37 

15.7 

3108 

43.23 

15.7  ''  39.96 

1 

38.18 

15-9 

45-05   434»l 

16.5 

5-79 

59-93 

16.5 

20.86 

58.71 

16.7 

31.69 

4330 

16.7 

41 .8z 

38.13 

16.9 

45-3« 

43»1 

175 

5-79 

60.31 

17.5 

20.94 

5907 

17.7 

32.32 

43.38 

17.7 

43-73 

38.07 

17.9 

45.59 

4iJ«l 

18.5 

5-77 

60.70 

18.5 

21.02 

59-44 

18.7 

32-97 

43.48 

18.7 

45.73 

28.03 

18.9  45.89  -p-s*  1 

19s 

5-75 

61.10 

19.5 

21.08 

59.82 

19.7 

33.61 

43.61 

19.7 

47.76 

88.03 

19.9    46.21    4>.^ 

ao.5 

5-70 

61.50 

20.5 

21.14 

60.21 

20.7 

34.24 

43.76 

20.7 

49.80 

28.93 

1 
30.9  '  46.54    ^^ 

21.5 

5-64 

61.90 

21.5 

21.18 

60.61 

21.7 

34.86 

43.92 

21.7 

51.83 

38.07 

31.8  1  46.89,  414 

22.4 

5-57 

62.28 

22.5 

21.21 

61.00 

22.7 

3546 

44.10 

33.7 

53.80 

a8.ii 

33.8  t  47.34     414* 

23.4 

5-49 

62.65 

23.5 

21.24 

61.38 

23.7 

36.02 

44.28 

23.7 

55-68 

38.17 

23.8  i  47.58    4i.« 

1 

24.4 

5-41 

62.99 

24.5 

21.25 

61.74 

24.7 

36.55 

44.46 

34.7 

57.48 

28.33 

24.3 

1 
47.92    \IM 

254 

5-34 

63.31 

25-5 

21.27 

62.09 

25.7 

37-06 

44.63 

25.7 

59.18 

38.39 

25.8 

48.34 1  40i> 

36.4 

527 

63.62 

26.5 

21.30 

62.41 

26.7 

3756 

44.77 

26.7 

60.83 

28.33 

26.8 

48.53  1  40.61 

27.4 

S-" 

63-93 

27.5 

21.33 

62.72 

27.7 

38.06 

44.90 

27.7 

63.46 

28.33 

27.8 

48.80;  40-40 

1 

28.4 

S.19 

64.26 

28.5 

21.37 

63-04 

28.7 

38.59 

4502 

28.7 

64.14 

28.33 

38.8 

490: 

r  4«-«T 

29.4 

5.16 

64.60 

295 

21.43 

63-38 

29.7 

39-15 

45-13 

29.7 

65.91 

28.31 

29.8 

49.3< 

S    3M» 

304 

5" 

64.95 

305 

21.48 

63 -73 

30.6 

39.74 

45-25 

30.7 

67.77 

28.31 

30.8 

49.6< 

5    39* 

3=^-4 

508 

65.33 

315 

21.53 

64.10 

31.6 

40.35 

45.39 

31-7 

69.74 

38.32131.8 

49  9! 

)    39-31 

10.: 

j6       - 

10.71 

8.55 

-8.49 

24.51       -24.49 

73.88      -73.88   1      15.91       -15.87 

I2«»  . 

«"*      ! 

;5*.23 

14^  13m 

9V28 

i8»»     5«       0-.43 

I9»»  34"     3i'-66   1    aa»»  15"     43"-9> 

-84^ 

59'      4, 

3".io 

-83** 

16'     4' 

7".5o 

-87^ 

39'     5 

»"-55 

-89^ 

n'     4 

Z"M 

1-86' 

*a4' 

3"-3« 

[Bph  15] 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOotantU. 

6  Ootenlis. 

X  OotantU. 

V  Ootantti. 

Mag.  5.4 

Mag.  4. 

I 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

■L 

Right 

Ascen- 

sion. 

Dedi. 
nation 
South, 

Mnn 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
S<mtk. 

Mean 
SoUr 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
Scmtk, 

Mean 
Solar 
Date. 

Right 
sion. 

Decli- 
nation 
Scmilk, 

Mran 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decll- 
nation 
South, 

h  m 

•     1 

h  m 

•     t 

h  m 

•     1 

h  m 

•     » 

h  m 

e      1 

Z3  46 

-8440 

May 

14  13 

-8317 

May 

18    S 

-8739 

May 

19  26 

-8913 

It 

May 

22  15 

-8623 

s 

5." 

4.95 

0-5 

» 
21.48 

3-73 

0.6 

s 
39-74 

45-25 

0.7 

8 
7.77 

28.31 

0.8 

S 
49.66 

39.64 

5.08 

5-33 

1-5 

21.53 

4.10 

1.6 

40.35 

45-39 

1.7 

9.74 

28.32 

1.8 

49.99 

39.38 

S'02 

5.72 

2.5 

21.57 

4.49 

2.6 

40.97 

45-55 

2.7 

11.77 

28.35 

2.8 

50.34 

39.12 

4.94 

6.11 

3-5 

21-59 

4.89 

3.6 

41.58 

45-74 

3-7 

13.81 

28.41 

3.8 

50.72 

38.88 

4.84 

6.48 

4.5 

21.60 

5.30 

4.6 

42.16 

45-97 

4.7 

15.83 

28.51 

4.8 

51.12 

38.68 

4.7a 

6.84 

5-5 

21.59 

5.70 

5-6 

42.70 

46.21 

5.7 

17.74 

28.62 

5.8 

51.52 

38.51 

4.60 

7-17 

6.5 

21.58 

6.07 

6.6 

43.19 

46.45 

6.7 

19.52 

28.74 

6.8 

51.90 

38.35 

4.48 

7.47 

75 

21.56 

6.42 

7.6 

43-<^4 

46.68 

7.7 

21.18 

28.87 

7.8 

52.25 

38.21 

4.37 

7-75 

8.5 

21.53 

6.75 

8.6 

44.07 

46.90 

8.7 

22.74 

28.99 

8.8 

52.59 

38.07 

4.36 

8.03 

9-5 

21.51 

70s 

9.6 

44.49 

47.09 

9.7 

24.25 

29.08 

9.8 

52.91 

37-94 

417 

8.30 

IO-5 

21.51 

7-34 

10.6 

44.91 

47-27 

10.7 

25.75 

29.17 

10.8 

53.22 

37.79 

4.07 

8-57 

"•5 

21.51 

7.64 

II. 6 

45-35 

47.45 

11.7 

27.26 

29.24 

11.8 

53-52 

37.64 

3-99 

8.86 

"•S 

21.51 

7-94 

12.6 

45.80 

47-62 

• 

12.7 

28.82 

29-31 

12.8 

53.83 

37.47 

3-91 

9.15 

135 

21.52 

8.26 

13.6 

46.27 

47-78 

13.7 

30.45 

29.37 

13.8 

54.14 

37.29 

3-82 

9.46 

14.4 

21.53 

8.59 

14.6 

46.75 

47-96 

14.7 

32.13 

29-45 

14.8 

54.47 

37-" 

3-73 

9-77 

154 

21.53 

8.93 

iS-6 

47.25 

48.17 

15.7 

33.87 

29.54 

15.8 

54.83 

36.94 

3.62 

10.10 

16.4 

21.52 

9.28 

16.6 

47-75 

48.39 

16.7 

35.64 

29-65 

16.8 

55-20 

36.77 

3.50 

10.42 

174 

21,50 

9.64 

17.6 

48.24 

48.63 

17-7 

37.4a 

29.78 

17.8 

55-58 

36.62 

336 

10.73 

18.4 

21.48 

10.01 

18.6 

48.72 

48.89 

18.7 

39.20 

29.93 

18.8 

55-98 

36.49 

3-22 

11.04 

19.4 

21.44 

10.37 

19.6 

49-17 

49.16 

19.7 

40.9^ 

30.09 

19.8 

56.39 

36.37 

306 

11.32 

20.4 

21.38 

10.72 

20.6 

49.58 

49-45 

20.7 

42.56 

30.27 

20.8 

56.79 

36.28 

2.90 

11.58 

21.4 

21.33 

11.05 

21.6 

49.96 

49.73 

21.6 

44.09 

30.46 

21.8 

57-18 

36.21 

2.74 

11.83 

22.4 

21.27 

11.36 

22.6 

50.32 

50.00 

22.6 

45.52 

30.65 

22.8 

57.54 

36.14 

2.59 

12.06 

23-4 

21.21 

11.65 

23.6 

50.65 

50.25 

23.6 

46.87 

30.81 

23.8 

57.89 

36.08 

a.45 

12.28 

24.4 

21. 16 

"•93 

24.6 

50.97 

50.48 

24.6 

48.19 

30.97 

24.8 

58.21 

36.01 

a.33 

12.51 

254 

21.13 

12.20 

25.6 

51-31 

50.69 

25.6 

49.51 

31-09 

25.8 

58.52 

35.9a 

2.22 

"75 

26.4 

21.10 

12. 48 

26.6 

51-68 

50.89 

26.6 

50.91 

31-21 

26.8 

58.83 

35.80 

2.XZ 

13.00 

27.4 

21.08 

12.77 

27.6 

52.08 

51.10 

27.6 

52.38 

31.32 

27.7 

59.16 

35-68 

a. 00 

1327 

28.4 

31.06 

13.08 

28.6 

52.50 

51.32 

28.6 

53.95 

31.45 

28.7 

59.51 

35.55 

1.87 

1355 

29.4 

21.04 

13-41 

29.6 

52.94 

51-57 

29.6 

55.60 

31-59 

29.7 

59.89 

35.43 

X.73 

1384 

30-4 

30.99 

1376 

30.6 

53-38 

51.84 

30.6 

57.28 

31-76 

30.7 

60.29 

35.3a 

1.56 

14.13 

31.4 

30.93 

14. 1 1 

316 

53-79 

52.14 

31.6 

58.94 

31.96 

31-7 

60.71 

35.24 

.76             - 

•XO.72 

8.55 

-8.49 

24.53      -24.51 

73.92      -73.91 

15.90       -15.87 

45-      ! 

55*.aa 

X^h  x^m 

9".28 

i8»»    5«       0-.43 

I9*»  24™     3i".66 

22h  j^m      ^^.^ 

'3 

^'      4 

3".io 

-83" 

16'     4 

7".5o 

-87- 

39'     5= 

»".5S 

-^^ 

n'  4 

3".28 

-W 

24' 

3".it 

[Bl>his] 
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JUNE,  1915. 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


t  Oetaatig. 

Mag.  5.4 


Mean 
Solar 
Date. 


June 

0.3 
1-3 
a.3 
3-3 


Rislit 
Ascen- 
sion. 


h  m 

"45 

s 
61.56 

61.37 
61.17 

60.98 


-8440 


4.3  60.80 
5.3  60.62 
6.3  j  60.45 
7.3  i  60.29 


8.3 

9-3 

X0.3 

XX.3 

xa.3 

13-3 
X4.3 
15-3 

16.3 

17-3 
18.3 

19-3 

20.3 
21.3 
22.3 

233 

343 

26.3 
37-3 

28.3 

293 
303 
31-3 


I 


60.15 
60.01 
59.86 

59-71 

59-54 
5936 
59-17 
58-97 

58-75 

58.53 

58.31 
58.10 

5791 
57.73 
57-57 
57-41 

57-25 
57.08 

56.90 

56.69 

56.47 
56.23 
56.00 

55-77 


Dedi- 
nation 
South. 


II 


14.13 
14.40 

14.63 

14.84 

15-03 
15-19 
1535 
15-52 

15-68 

15-85 
16.03 

16.23 

16.43 
16.63 
16.82 
17.01 

17.17 

1732 
17.44 

17.54 

17-63 
17.72 

17.82 

17.92 

18.05 
18.19 

18.34 
18.49 

18.63 
18.74 
18.82 
18.87 


Octantis. 
Mag.  4.1 


Mean 

Solar 
Date. 


10.77 
I2»»  45» 

-«4°39' 


-10.72 

55'-22 

43".io 


June 

0.4 

1.4 
2.4 

3-4 

4-4 
5-4 
6.4 

7-4 

8.4 

9-4 
10.4 
11.4 

12.4 

13-4 
14.4 

15-4 


Right 
Ascen- 
sion. 


h  m 

14  13 

s 
20.93 

20.86 
20.77 
20.67 

20.58 

20.49 
20.40 

20.32 

20.25  ' 
20.19  ' 

20.13  i 
20.06 

19.99 
19.90 
19.80 


Decli- 
nation 
South. 


-83x7 


// 


19.70 


I 


16.4 

19.58 

17-4 

19.46 

18.4 

19-33 

19.4 

19.20 

20.3 

19.08 

21.3 

18.97 

22.3 

18.88 

23-3 

18.79 

24.3 

18.71 

253 

18.61 

26.3 

18.51 

27-3 

18.40 

28.3 

18.27 

293 

18.13 

30.3 

17.98 

313 

17.82 

4.II 

4-45 
4.77 
5-07 

5-34 
5.58 
5.82 
6.05 

6.28 
6.52 
6.76 
7.02 

7-29 
7-57 
7.85 
8.13 

8.40 
8.65 
8.88 

9-09 

9-27 
9.44 

9.61 
9-79 


20.00 
20.22 
20.44 
20.71 

20.95 
21.17 
21.37 

21.54 


JtOctantti. 

Mag.  5.2 


Mean 
Solar 
Date. 


8.56 
h 

-83°  16 


14^  13" 


-8.50 
9'.28 


47"-50 


June 

0.6 
1.6 
2.6 
3-6 

4.6 
5.6 
6.5 
7-5 

8.5 

9.5 
10.5 

"-5 

12-5 

13-5 
14.5 
15-5 


Riffht 
Ascen- 
sion. 


20.  q 

21.5 
22.5 

23-5 

24.5 

25-5 
26.5 

27-5 

28.5 
295 
30.5 
31-5 


h  m 

18    5 

S 

53-79 
54.16 

54-47 
54.75 

55-00 

55-23 
55-44 
55-67 

55-91 
56.17 
56.44 
56.72 

57-00 
5727 
57-54 
57.78 


16.5    57.98 

17.5  I  58.15 
18.5  I  58.28 

195    58.38 


58.47 

58.57 
58.69 

58.84 

59.02 
59.22 
59-41 
59-59 

59-74 
5984 
5989 
59-90 


Dectt- 
nation 
South. 


•     I 


-8739 


n 


52.14 
52.46 

52.78 

53-09 

53-39 

53-67 

53-93 
54.18 

54.42 
54.66 

54.90 
55-16 

55-45 

55-75 
56.06 

5639 

56.72 
5706 

57-39 
57-70 

57.98 
58.25 
58.50 
58.75 

59.00 
59.28 
5958 
59-91 

60.26 
60.61 
60.96 
61.30 


24.55       -24.53 
oV43 


.m 


i8»»    5 
-87°  39'      52 
[Eph  15I 


55 


Mag.  5.5 


Solar 
Date. 


June 

0.6 
1.6 

2.6 

3-6 


Right 
Ascen- 
sion. 


h  m 
19  26 

s 
58.94 
60.50 
61.92 
63.22 


DecH- 
nation 
Somih. 


-8913 


II 


31-96 
32-18 

32.43 
32.66 


4.6    64.4a     32.90 


5-6 
6.6 


65-52  !  33-11 
66.57  i  33-33 


7.6    67.62    33.51 


8.6 

9.6 

10.6 

II. 6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 

27.5 

28.5 

29-5 
30.5 
31-5 


68.70 

69.83 
71.00 
72.23 

73.51 

74.79 
76.07 

77-29 

78.43 
79-46 
80.38 
81.18 

81.93 
82.67 

83.44 
84.28 

85-23 
86.26 

8734 
88.41 

89.38 
90.22 

90.94 
91.52 


33-69 
33-88 
34.06 

34.25 

34.46 

34.69 

34.93 
35-20 

35-48 
3576 
36.05 

36.33 

36.58 
36.81 
37.02 
37.2a 

37-43 

37-65 

37-91 
38.18 

38.48 

38.79 
39." 
39-43 


uOdntti. 

Mag.  5.7 


Mean 

Solsr 
Date. 


74-07 
19**  24" 

-89^*13' 


-74.06 


June 

0.7 

X.7 
a.7 
3.7 

4.7 
5-7 
6.7 
7-7 

8.7 

9.7 
10.7 

11.7 

12.7 

13-7 
14.7 

15-7 

16.7 

17.7 
18.7 

19.7 

20.7 
21.7 
22.7 

23-7 

24.7 

25-7 
26.7 

27-7 

28.7 
29.7 

30-7 
31.7 


Richt  Di* 


h  m 
2216 

t 

0.71 

1.53 
1.92 

2.3S 
2.63 


-86q 

* 

35-H] 
3S-«f 
354 
35-ir 

3S-*1 

2.94  j  35-> 
3-25  33 


3-57 
3-89 
4.M 
4-57 

4.93 

5-30 

5-^ 
6.08 

6.48 
6.86 
7.22 

7-55 

7.86 
8.15 

8.43 
8.72 


903 
9-36 
9.72 

10.10 

10.48 
10.85 
II. 21 

"53 


3S 
35 

3541 


35-«! 

3S-ni 

35.«Sj 
35^; 

354« 
35-* 
35-SS 
35-57 

35» 
35-*« 
3S-'< 
35-^^ 

35-7* 

35.a 

36.0. 
36.1 


r--  15.90 

3i".66        «t*  15" 


-15.86 

43'-9« 
3"-3i 
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APPARENT  PLACES  OP  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tOotULttB. 

<^  Ootantla. 

X  Ootantla. 

(TOotantls. 

V  Ootentia. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

m 

IT 

Asccn- 

Dedi- 
nation 
Scuik, 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 

Mean 
Solar 
Date. 

Right 

Aacenr 

sion. 

DecU. 
nation 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation. 
S<mik. 

h  m 

0     / 

h  m 

0     t 

h  m 

•     1 

h  m 

•     1 

h  m 

•      r 

y 

12  45 

-8440 
$1 

July 

14  13 

-8317 
It 

July 

18  5 

-8740 

July 

1927 

-8913 

July 

22  16 

-8625 

3 

s 
56.00 

18.82 

0.3 

17.98 

21.37 

0.5 

s 
59.89 

0.96 

OS 

s 
30.94 

39." 

0.7 

s 

II.2I 

36.03 

3 

55-77 

18.87 

1-3 

17.82 

21.54 

1-5 

59.90 

1.30 

1-5 

31.52 

39.43 

1.7 

"53 

36.18 

3 

55-55 

18.90 

2.3 

17.67 

21.68 

2.5 

59.88 

i.6z 

2.5 

32.00 

39-75 

2.7 

11.83 

36.33 

3 

55-35 

18.92 

3.3 

17.53 

21.81 

3.5 

59.86 

1.90 

3.5 

32.43 

40.02 

3.6 

12. ZI 

36.48 

a 

55-15 

18.94 

4.3 

17.40 

21.92 

4.5 

59.83 

2.17 

45 

32.81 

40.30 

4.6 

12.37 

36.62 

a 

54.97 

18.95 

5-3 

17.28 

22.03 

5-5 

59.81 

2.43 

55 

33.22 

40.54 

5.6 

12.62 

36.75 

a 

54.80 

18.97 

6.3 

17.16 

22.14 

6.5 

59.81 

2.69 

6.5 

33.65 

40.79 

6.6 

12.88 

36.86 

a 

54.6a 

19.01 

7-3 

17.04 

22.27 

7.5 

59.82 

2-95 

7.5 

34.14 

41.04 

7.6 

13.14 

36.97 

a 

54.43 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Ootentis. 

(^Ootuitis. 

A'OoteBtU. 

t^Odantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5-7 

Mean 

Right 

Decli- 

Meata 

Right 

Decli- 

Mean 

Right 

DecU- 

dean 

Right 

Decli- 

Mean 

Rjfht 

Decs. 

Solar 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Sobr 

Ascen- 

nation 

Solar 

Ascen- 

nation 

Solar 

Atcco. 

^* 

Date. 

sion. 

Souik, 

Date. 

sion. 

South. 

Date. 

sion. 

South. 

Date. 

sion. 

Souik. 

Date. 

siaiL 

SpsIL 

h  m 

•     t 

h  m 

•     1 

h  m 

0     t 

h  m 

•     1 

h  m 

•  t 

Oct. 

"45 

-8439 

Oct. 

14  13 

-8317 

Oct. 

J8    S 

-8740 

Oct. 

1925  -8913! 

Oct. 

22  16  -8615 

I.O 

s 
42.74 

64.05 

I.I 

5-38 

14.71 

1.2 

s 

32.03 

17-43 

1-3 

s 
99.26 

60.76 

1.4 

s 

19.14 

58-"* 

3.0 

42.73 

6377 

2.1 

5-31 

14.46 

2.2 

31-57 

17.41 

2.3 

97.90 

60.84 

2.4 

18.99 

n 

30 

42.71 

63.48 

31 

5-24 

14.21 

3-2 

31.10 

17.40 

Z'Z 

96.50 

60.93 

3-4    18.84 1 

S9-H 

3-9 

42.69 

63.18 

4.1 

5.16 

13.96 

4.2 

30.61 

17-38 

4-3 

95.03 

61.02 

4-4 

18.67 

59-? 

4.9 

42.68 

62.86 

5-1 

509 

13.68 

5-2 

30.09 

17-35 

5.3 

93.48 

61.10 

5-4    1850 

S9-:^ 

5-9 

42.68 

62.54 

6.1 

501 

13-38 

6.2 

2954 

17-31 

6.3 

91.84 

61.18 

6.4 

18.30  60.0S 

6.9 

42.69 

62.20 

7-1 

4-95 

13.06 

7-2 

28.98 

17.23 

7.3 

90.12 

61.22 

7.4 

18.06 !  6a35 

7-9 

42.72 

61.85 

8.0 

4.90 

12.72 

8.2 

28.44 

17.14 

8.3 

88.36 

61.25 

8.4    17.80 '6ai 

8.9 

42.77 

61.51 

9.0 

4.87 

12.39 

9.2 

27.92 

17.01 

9-3 

86.63 

61.23 

9-4    17-52 

6oi» 

9.9 

42.84 

61. x8 

lO.O 

4.85 

12.05 

10.2 

27.43 

16.86 

10.3 

84.96 

61.20 

10.4 

17.24 

61.00 

10.9 

42.92 

60.88 

II.O 

4.84 

11.74 

11. 2  '1  26.97 

16.71 

"•3 

83.42 

61.14 

11.4 ;  16.97 

61.17 

11.9 

43. CO 

60.61 

12.0 

4.84 

11.45 

12.2  I  26.56 

16.56 

12.3 

81.98 

61.10 

12.4 ;  16.71 

61.3J 

12.9 

4307 

60.36 

130 

4.85 

II. 18 

j 
13.2      26.18 

16.42 

13-3 

80.65 

61.05 

13.4  i  16.47 

6i4» 

13-9 

43-14 

60.11 

14.0 

4.84 

10.92 

14.2      25.80 

16.31 

14.2 

79-35 

61.03 

X4.4 '  16.26 

61.64 

14.9 

43-19 

59-86 

150 

4.82 

10.67 

15.2  1  25.41 

16.22 

15-2 

78.03 

61.02 

15.4  16.06 

6iii 

15-9 

43  23 

59-60 

16.0 

4.79 

10.41 

16.2  1  24.98 

16.13 

16.2 

76.66 

61.02 

16.4  1585 

6242 

16.9 

43-26 

59-32 

17.0 

4.76 

10.14 

17.2  1  24.52 

16.05 

17.2 

75-19 

61.06 

1 
17.4 1 15.64 

62.U 

179    4330 

59.02 

18.0     4.72 

9-84 

18.2 

24.04 

15.96 

18.2 

73.60 

61.06 

18.4   1540 

6246 

i8-9    43-35 

5870 

19.0  i  4.69 

9-52 

19-2  1  23.53 

15.83 

19.2 

71.92 

61.05 

X9.4  !  15.14 

63^9 

19.9 

43-42 

58.37 

20.0 

4.68 

9.18 

20.2 

23.01 

15.68 

20.2 

70.18 

61.00 

20.3 

14.84 

63.91 

20.9 

43-51 

58-03 

21.0 

4.67 

8.84 

21.2 

22.50 

15.50 

21.2 

68.42 

60.95 

ai-3 

14.5a 

^.n 

21.9 

43.62 

5770 

22.0 

4.69 

8.48 

22.2 

22.02  i  15.30 

22.2 

66.68    60.86 

22.3 

14.20 

^n 

22.9 

43-75 

57-39 

23.0 

4-71 

8.13 

23.2 

21.56  15.09 

23-2 

65.02  j  60.76 

233 

13.86 

^45 

23-9 

4387    57-09 

1                          ! 
1 

24.0 

4.74 

7.81 

24.2 

21.14   14.88 

1 

24.2 

63.42    60.65 

243 

13-54 

^.^ 

24.9 

44.00 

56.82 

25.0 

4.78 

7-49 

25.2 

20.75 '  14.66 

25.2 

61.91    60.53 

25.3 

13.22 

63.6? 

a5-9 

4413 

56.55 

259 

4.82 

7.19 

26.2 

20.37  '  U-45 

26.2 

60.49  1  60.41 

26.3 

ift.92 

i^* 

26.9 

44.25 

56.31 

26.9 

4.86 

6.90 

27.2 

20.01  1  14.26 

37.2 

59.11  '  60.31 

273 

12.63 

63.^ 

27.9 

44-37 

56.08 

27.9 

4.90 

6.63 

28.2 

19.66  1  14.07 

28.2 

57.77 !  60.20 

28.3 

12.36 

64-00 

28.9 

44.48 

55-84 

28.9 

4.93 

6.36 

1 
29.2      19.32      13.89 

39.2 

56.45  60.11 

a9.3 

12.09 

64.13 

29.9 

44-59 

55-60 

29-9 

4.9s 

6.09 

30.1 

18.96    13.72 

30.2 

55.10  60.03 

30.3 

11.82 

64.J^ 

309 

44.69 

55-35 

30.9 

4.98 

5.81 

3I-I 

18.58'  13.55 

31.2 

53-71 

5995 

31.3 

"•5S 

64.39 

31.9 

44-79    55-o8 

31.9 ,  4.99     552 

32.1 

1  18.18 
.61       - 

,    13-37 

32.2  1  52.26 

59.86 

32.3      11.27 

64.55 

ID.  76          -10.71 

8.55       -8.50 

24 

-24-59 

74.76      -74.76 

15-93      • 

-iS-90 

xa**  45"      55'-22 

I4*»  13"       9».28 

1%^    5"^       o'.43 

I9*»  24"»     3IV66 

32>»  15"    M*4> 

-84° 

39'      4 

3".io 

-83" 

16'     4 

7".50 

-87^ 

39'     5 

2".5S 

-89" 

13'     4 

3".a8 

-86*^ 

«4' 

i'V^ 

[Eph  xsl 


NOVEMBER,  1915. 


509 


APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Octentis. 

d 

Octantis. 

X  Octantis. 

<T  Octantis. 

t?  Octantis. 

Mag.  5.4 

Mag.  4.1 

Mag.  5 

.2 

Mag.  5.5 

Mag.  5.7 

akr 

1 

Right     Decli- 

Ascen-    nation 

sioo.      South. 

Mean 

Solar 
Date. 

Right 

Asccn* 

sion. 

Dedt. 
nation 
Simth. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
DaU. 

Right 
Ascen- 
sion. 

Decli- 
nation 
South. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

DecU- 
nation 
South. 

h  m 

0           > 

h  m 

0     f 

h  m 

0       r 

h  m 

e       t 

h  m 

0     1 

ov. 

12  45 

-8439 

Nov. 

14  13 

-8316 

Nov. 

18  s 

-8740 

Nov. 

1925 

-8913 

Nov. 

23  16 

• 

-8624 

0.9 

s 

44.79 

55.08 

0.9 

s 
4.99 

65.52 

I.I 

8 
18.18 

13.37 

1.2 

s 
52.26 

59.86 

1-3 

s 
11.27 

4.53 

X.9 

44.90 

54.80 

1.9 

5.02 

65.22 

2.1 

17.77 

13.18 

2.2 

50.73 

59.77 

2.3 

10.96 

4.67 

a.9 

45.02 

54.52 

2.9 

5-05 

64.90 

3-1 

17-35 

12.97 

3.2 

49-13 

59.66 

3-3 

10.63 

4.81 

3.9 

45-17 

54.23 

3.9 

5.10 

64.56 

4.1 

16.93 

12.73 

4.2 

47.52 

59.52 

4.3 

10.28 

4.93 

4.9 

45-33 

53.95 

4.9 

5-i6 

64.23 

5-1 

16.54 

12.47 

5-2 

45.92 

59-35 

5.3 

9.91 

5.03 

5.9 

4551 

53.68 

5.9 

5-23 

63.90 

6.1 

16.18 

12.18 

6.2 

44-38 

59.16 

6.3 

9-54 

5.10 

6.9 

45.71 

53-44 

6.9 

5.33 

63.59 

7-1 

15.86 

11.89 

7.2 

42.98 

58.94 

7.3 

9.18 

5-14 

7.9 

45.90 

53-22 

7-9 

5-43 

63.29 

8.1 

15-59 

11.60 

8.2 

41.70 

58.72 

8.3 

8.83 

5.16 

8.9 

46.10 

5303 

8.9 

5-53 

63.02 

9.1 

15.36 

11.32 

9.2 

40.53 

58.50 

9-3 

8.50 

5.16 

9-9 

46.29 

52.86 

9.9 

5.62 

62.77 

lO.I 

15.13 

11.06 

10.2 

39-44 

58.31 

10.3 

8.19 

5.17 

0.9 

46.46 

52.70 

10.9 

5.71 

62.55 

II. I 

14.92 

10.82 

II. 2 

38.41 

58.12 

"3 

7.91 

5.18 

1.9 

46.61 

52.53 

1 1. 9 

5.79 

62.32 

12. 1 

14.69 

10.60 

12.2 

37.34 

57.97 

12.3 

7.64 

5-22 

2.9 

46.75 

52.35 

12.9 

5.86 

62.08 

13.1 

14.44 

10.39 

13-2 

36.18 

57.82 

13-3 

7-36 

528 

3.9 

46.90 

52.15 

13.9 

5.92 

61.82 

14. 1 

14.15 

10.16 

14.2 

34.93 

57-68 

14.3 

7.07 

5.34 

4.9 

47.05 

51-92 

14.9 

5-98 

61.54 

15.1 

13.83 

9.92 

15.2 

33.60 

57-51 

15.3 

6.74 

5-42 

5.9 

47.22 

51.68 

15-9 

6.06 

61.25 

16.1 

13.51 

9.66 

16.2 

32.21 

57-32 

16.3 

6.39 

5-48 

6.9 

47.41 

51-45 

16.9 

6.15 

60.94 

17. 1 

13.20 

9-37 

17.2 

30.79 

57." 

17-3 

6.03 

5-52 

7.9 

47.62 

51.22 

17.9 

6.26 

60.63 

18. 1 

12.90 

.  9-05 

18.2 

29-39 

56.87 

18.3 

5-65 

5-54 

8.9 

47.84 

51.01 

18.9 

6.38 

60.33 

19.1 

12.64 

8.72 

19. 1 

28.08 

56.62 

19.3 

5.26 

5.53 

9-9 

48.07 

50.81 

19.9 

6.51 

60.04 

20.1 

12.41 

8.39 

20.1 

26.86 

56.35 

20.3 

4.88 

5-52 

0.9 

48.30 

50.64 

20.9 

6.64 

59.77 

21. 1 

12.23 

8.05 

21. 1 

25-72 

56.08 

21.3 

4.51 

5-47 

1.9 

48.53 

50.49 

21.9 

6.78 

59.52 

22.1 

12.07 

7.72 

22.1 

24.69 

55.80 

22.3 

4.16 

5-42 

a.9 

48.76 

50.35 

22.9 

6.92 

59.29 

23.1 

"-93 

7.41 

23.1 

23.74 

55-54 

23-3 

3-82 

536 

3.9 

48.97 

50.22 

23.9 

7-05 

59.07 

24.1 

11.80 

7. II 

24.1 

22.85 

55-28 

24.3 

3.50 

5-29 

4.9 

49.18 

50.10 

24.9 

7.18 

58.86 

25-1 

11.67 

6.82 

25.1 

21.97 

55-03 

25-3 

3.19 

5-24 

59 

49-39 

49.98 

25.9 

7-31 

58.65 

26.1 

"55 

6.55 

26.1 

21. II 

54.80 

26.3 

3.90 

5-19 

6.9 

4958 

49.86 

26.9 

7.42 

58.45 

27.1 

11.42 

6.28 

27.1 

20.23 

54.58 

27.2 

2.61 

5-15 

7.8 

49.78 

49-73 

27.9 

7-54 

58.24 

28.1 

11.26 

6.01 

28.1 

19.30 

54.35 

28.2 

2.31 

5-12 

8.S 

49.98 

49-59 

28.9 

7-65 

58.02 

29.1 

II. 10 

5-73 

29.1 

18.32 

54.12 

29.2 

3.00 

5-09 

9.« 

50.19 

49.44 

29.9 

7-77 

57.78 

30.1 

10.92 

5.43 

30.1 

17.28 

53.88 

30.2 

1.66 

507 

0.S 

50.41 

49.29 

30.9 

7.91 

57.54 

31. 1 

10.75 

5" 

31. 1 

16.21 

53.61 

31.2 

1.31 

5.02 

I.S 

50.65 

49-14 

31.9 

8.05 

5729 

32.1 

10.60 

4.77 

32.1 

15.16 

53-33 

32.2 

0.94 

4.96 

10.75       -10.71 

8. 

55        -8.49 

24. 

59       - 

24.57 

74.67         -74.66 

15- 

93       -15.90 

3**  45"      5S'-22 

i4'» 

13"      9*-28 

i8'» 

.5" 

o'.43 

19'*  24™     3iV66 

22*» 

15"*     43'.98 

4^3 

19'     4: 

5'Mo   1 

-83^ 

16'     4: 

r'.5o  1 

-87^ 

39'     5- 

^".55 

-89- 

13'     4: 

J".28   1 

-86^ 

24'       , 

3"-3i 

[Ephxsl 


510 


DECEMBER,  1915. 

APPARENT  PLACES  OF  CIRCUMPOLAR  STARS 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


lOctantis. 

(^Ootuitis. 

A'OoteBtU. 

t;0€tntti. 

Mag.  5.4 

Mag.  4.1 

Mag.  5.2 

Mag.  5.5 

Mag.  5.7 

Main 

Right 

Decli- 

Mean 

Richt 

Decli- 

Mean 

Right 

DecU- 

Mean 

Ri^t 

DccB- 

Mcra 

Right 

Mt 

Solar 

Ascen- 

nation 

Solar 

Atcen^ 

nation 

Solar 

Ascen- 

nation 

Solar 

Ajccn- 

nation 

Sokr 

AMtB. 

ItfM 

Dmte. 

8UMI. 

S4mik, 

Date. 

sion. 

South. 

Date. 

sioa. 

SOMIA. 

Date. 

•ioa. 

Somik, 

Date. 

Am, 

SmA. 

h  m 

•     f 

h  m 

•     1 

h  m 

•     t 

h  m 

•     f 

h  a 

•  1 

Dec. 

12  45 

-8439 

Dec. 

14  13 

-8316 
It 

Dec. 

18  5 

-8739 

Dec. 

1925 

-8913 
ft 

Dec. 

aa  15 

-8623 

M 

0.8 

s 
5041 

49.29 

0.9 

8 
7.91 

57-54 

Z.I 

t 
10.75 

65.11 

I.I 

16.3 1 

53-6i 

1.3 

• 
61.31 

6s.<B 

1.8 

50-65 

49.14 

1.9 

8.05 

57-29 

a. I 

10.60 

64.77 

a. I 

15-16 

53-33 

3.3 

60.94 

64.96 

2.8 

50-91 

49.00 

2.9 

8.31 

57-04 

3-1 

10.48 

64.41 

3-x 

14.18 

5300 

3-2 

60.56 

64i7 

3.8 

51.18 

48.89 

3-9 

8.39 

56.81 

4.1 

10.40 

64.03 

4.1 

13-30 

52.66 

4.3 

60.19 

64.75 

4.8 

51.46 

48.80 

4.9 

8.58 

56.59 

5-0 

10.37 

63.66 

5-x 

ia.56 

5230 

5-2 

59.83 

64.5^ 

5.8 

51-73 

48.75 

5-9 

8.77 

56.41 

6.0 

10.39 

63.29 

6.1 

11.97 

5197 

6.3 

59.50 

644} 

6.8 

51-99 

48.72 

6.9 

8.96 

56.26 

7.0 

10.44 

62.95 

71 

11.50 

51-63 

7.3 

59-20 

64J5 

7.8 

52-23 

48.71 

7-9 

9.14 

56.13 

8.0 

10.50 

62.63 

8.1 

II. 10 

51-32 

8.3 

58.98 

64X1 

8.8 

52-47 

48.69 

8.9 

931 

56.00 

9.0 

10.55 

63.34 

9.1 

10.71 

51-03 

9.3 

58.66 

63.« 

9.8 

52.69 

48.66 

9-9 

9.46 

55-88 

lO.O 

10.58 

63.06 

10. 1 

10.37 

50.76 

I0.3 

58.41 

63i» 

i«.8 

52.90 

48.62 

10.9 

9.61 

55-74 

II.O 

10.57 

61.78 

II. I 

9-74 

50.48 

II.3 

58.14 

63if 

11.8 

53-" 

48.56 

1 1.9 

9-75 

55-59 

12.0 

10.54 

61.49 

13. 1 

9-X.3 

50.31 

13.3 

57-85   ^3-» 

12.8 

53-35 

48.49 

12.9 

9.91 

55-41 

13.0 

10.51 

61.18 

13- 1 

8.45 

49.93 

132 

57-55 

634S 

138 

53-59 

48.42 

13-9 

10.07 

55-22 

14.0 

10.46 

60.85 

14.  X 

7-73 

49.63 

14.3 

57-2* 

63-1^ 

14.8 

5385 

48.35 

14.9 

10.25 

55-03 

150 

10.44 

60.49 

iS-i 

7.04 

4928 

15-2 

56.88 

63JI 

iS-8 

54.13 

48.29 

15-9 

10.45 

54.85 

16.0 

10.45 

60.11 

16. 1 

6.4X 

48.92 

16.3 

56.53  i  63-<H 

1 

16.8 

54.41 

48.25 

16.9 

10.65 

54.67 

17.0 

10.50 

5972 

17.1 

587 

48.56 

17.3 

56.19  6ii5 

17.8 

54.70 

48.23 

17.9 

10.86 

54.52 

18.0 

10.58 

59.34 

18. 1 

5-44 

48.19 

18.3 

55-86 

6ti$ 

18.8 

54.99 

48.24 

18.9 

11.07 

54.39 

19.0 

10.70 

58.97 

19. 1 

5-" 

47.81 

19.3 

55-55 

614} 

19.8 

55-27 

48.26 

19.9 

11.28 

54.28 

20.0 

10.84 

58.63 

30.I 

4.89 

47-44 

30.3 

55.26 1  6j4» 

20.8 

55-53 

48.30 

20.8 

11.48 

54.19 

21.0 

11.00 

58.29 

31. 1 

4.73 

47.10 

31.3 

55.00 1  61.57 

21.8 

55-79 

48.35 

21.8 

11.68 

54." 

22.0 

II. 16 

57.96 

32.1 

4.63 

46.75 

33.3 

54.75  6i.?6 

22.8 

56.04 

48.40 

22.8 

11.88 

54.04 

23.0 

11.3a 

57-65 

23-1 

4.53 

46.44 

33.3 

54.51 .  6i.5» 

23.8 

56.28 

48.45 

23.8 

12.07 

53-97 

23-9 

11.48 

57-36 

24.1 

4.45 

46.13 

a4.3 

54.28 

61.33 

24.8 

56.51 

48.48 

24.8 

12.25 

53-90 

24.9 

11.62 

57-07 

25-X 

4.33 

45-8a 

25.3 

54.04 

61.14 

25.8 

56.74 

48.51 

25.8 

12.42 

53.83 

259 

"75 

56.78 

26.0 

4.16 

4551 

36.3 

53-80 

60.9s 

26.8 

56.98 

48.54 

26.8 

12.60 

53-74 

26.9 

11.87 

56.48 

27.0 

3-95 

45.30 

37.3 

53-55 

60.76 

27.8 

57.22 

48.55 

27.8 

12.79 

5364 

27-9 

11.98 

56.16 

28.0 

369 

44.87 

38.3 

53.28 1  60.^ 

28.8 

57-49 

48.57 

28.8 

12.99 

53-53 

28.9 

12. II 

55.81 

29.0 

3-44 

44.52 

39.3 

53.99   60.3* 

29.8 

57-77 

48.60 

29.8 

13.20 

53-43 

29.9 

12.26 

55-45 

30.0 

323 

44.15 

30.a 

5270 

60.10 

308 

58.06 

48.64 

30.8 

13-42 

53-33 

30.9 

12.45 

5507 

310 

3.12 

4376 

31-2 

52.41 

59-^3 

318 

58.35 

48.72 

31.8 

13.66 

5326 

31-9 

12.68 

54.70 

32.0 

3-15 

43-37 

32.1 

52.13 

J9j* 

10.75        -10.70 

8.55         -8.49 

24.56       -24.54 

74.45         -74.44 

1593 

-15-90 

i2*»  45"      55"-2a 

I4*»  13"       9*.28 

Igh      ^m       ^o..43 

19**  34™     3i*.66 

33*  I5»     43'-9'* 

-  84^  , 

39'      4 

3".io 

-83° 

z6'     4 

7".50 

-87^ 

39'     5 

2".55 

-89^ 

13'     4 

3".28 

-^0 

24' 

3"'fi 

[Bph  15) 


MEAHf  ERRORS.  511 

AN  ERRORS  OP  1  FOR  lojo  I 

UTICAL  J! 


528  MOON-CULMINATIONS,  lyio. 

AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASE^t^WCKM, 


MEAN  ERKORS.  513 


530  MOON-CULMINATIONS,  1915. 

AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


MOON-CULMINATIONS,  1915. 


531 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


« 

- 

Sid. 

Date. 

1 

1 

i 

Mean 

Tisneol 
TrtmstL 

Diff. 
fori 
Hour 

of 
Loof. 

Right 

Asoenskm 

ol 

Goiter. 

Diff. 
for  2 
Hour 

ol 
I<ong. 

Dcdination 

ol 

Center. 

Diff. 
for  2 
Hour 

ol 
Long. 

Tixne 

ol 
Scmid. 

Paaa- 
ng  Me- 
ridian. 

Oeocsen- 

tfic 
Semidi- 
amcter. 

Equ*. 
torial 
Hori- 

Parallax. 

Bright 
Ii2nba. 

h      m 

m 

h  m     t 

8 

•     t      ft 

/f 

t 

#     t* 

#     ft 

Ipr.23 

L 

1945-29 

i>954 

9  51 10.19 

t»7'43 

+12  51 34.7 

-  858.7 

66.49 

15392 

57  20.9 

I.       N. 

24 

U 

8   8.69 

1.948 

101636.38 

237.04 

954   2.4 

9x5. a 

66.36 

1547-2 

57  50.4 

I.       N. 

24 

L 

2032.08 

1.9S2 

1042    1.75 

237.31 

646  6.2 

963.4 

66.41 

15  55-4 

58  20.4 

I.       N. 

as 

U 

8S5S9 

1.969 

"    734.77 

238.33 

32945-1 

999.x 

66.65 

16  3-5 

58  50.2 

I.       N. 

25 

L 

21 19.39 

X.999 

113324-74 

230.25 

+  07  14.5 

— 2oa3 .8 

67.10 

16x1.4 

59 19.3 

I.       N. 

36 

U 

94363 

a. 044 

II  5941.66 

233.83 

-  3  18  51.4 

2034.7 

67-78 

16 18.9 

5946.7 

I.       N. 

26 

L 

22   8.50 

a.ioi 

122635.91 

136.36 

64535-7 

2039.9 

68.68 

1625.7 

6011.8 

I.       N. 

27 

U 

1034.1S 

a. 176 

12  54  17.78 

240.75 

10  937.2 

zoo7.a 

69.79 

1631.7 

6033.8 

I.       N. 

27 

L 

23   0.76 

3.361 

13  22  56.92 

145.88 

-1327   9.1 

-964.6 

71.09 

1636.7 

6051.9 

I.       N.5. 

28 

U 

1128.46 

3.356 

135241.42 

252.60 

1634   1.7 

900.4 

72.51 

1640.4 

61   5-5 

I.            S. 

28 

L 

23  S7-33 

3.456 

14  23  36.65 

157.62 

1925479 

823.4 

7398 

1642.7 

61 14.X 

I.  //.      S. 

29 

U 

la  27.39 

a.554 

145543-81 

263.51 

21  57  54.1 

703.8 

75-41 

1643.6 

61 17.5 

s. 

30 

L 

058.58 

a. 641 

152858.51 

268.77 

-24   5  55-9 

-  573.x 

76.69 

16  43.1 

61 15.5 

s. 

30 

U 

1330-71 

3.709 

16   3    9.65 

273.83 

254558.7 

4*4.8 

77-67 

16  41. 1 

61   8.3 

s. 

^y  I 

L 

2   3-48 

a. 747 

163759.39 

X75.13 

2655    1-5 

364.3 

78.24 

1637.9 

6056.3 

s. 

I 

U 

1436.50 

a.  750 

17  13    4-41 

175.3a 

273117-5 

-    98.3 

78-31 

1633-4 

6039-9 

s. 

2 

L 

3   9-34 

a. 717 

174758.55 

173  34 

-273425.5 

+    65.9 

7787 

1627.9 

6019.9 

s. 

2 

U 

1541-58 

3.651 

1822  16.37 

X69.33 

27   531-3 

332.3 

76.97 

1621.7 

5957.0 

,N.S. 

3 

L 

412.85 

3.55« 

185536.29 

263.76 

26  654.0 

36a  .3 

75-67 

16 14.8 

5931.9 

.N. 

3 

U 

1642.91 

a. 449 

192742.91 

257.a2 

244145-6 

486.0 

74.10 

16   7.6 

59   5-4 

.N. 

4 

L 

511.61 

a. 333 

195827.61 

250.32 

-225345-5 

+   590.9 

72.39 

16  0.2 

5838.2 

.N. 

4 

U 

1738.90 

3.317 

202748.09 

X43.a4 

204640.2 

677.0 

70.64 

1552.8 

58  X0.9 

.N. 

5 

L 

6  4-84 

3.108 

20554707 

236.67 

1824   7.4 

745.6 

68.95 

1545.5 

5744.1 

N. 

5 

U 

1829-53 

3.009 

21  2230.90 

X30.75 

154926.2 

798.6 

6739 

1538.4 

5718.X 

.N. 

6 

L 

653-12 

1.934 

2148    8.11 

235.60 

-13    534.0 

4-  837-8 

65-99 

1531.6 

56  53-3 

.N. 

6 

U 

19 15.76 

1.85a 

22  1248.45 

232.38 

10 15   6.0 

864.9 

64.79 

15252 

56  29.9 

.N. 

7 

L 

737.62 

1-794 

223642.13 

227.83 

7  20 16.7 

882.6 

63-82 

15  19-3 

56  8.1 

.N. 

7 

U 

19  58.88 

1. 751 

22  59  59-39 

225.32 

423   4.9 

889.0 

63-05 

15  13-8 

5548.0 

.N. 

8 

I, 

8 19.70 

2.731 

2322  50.16 

223.40 

-  1 25  14.9 

+  888.0 

62.51 

15   8.8 

5529-7 

.N. 

8 

U 

2040.23 

1.704 

23452393 

223.36 

+  1 31 37-8 

879.5 

62.19 

15   4.3 

5513-1 

.N. 

9 

L 

9  0.63 

1.699 

0   7  49-77 

223.07 

426   4.5 

863.7 

62.07 

15   0.3 

5458.2 

.N. 

9 

U 

2121.05 

r.705 

03016.13 

I2a.45 

71639.5 

840.9 

62.15 

14  56.7 

5445-1 

.N. 

xo 

L 

941.60 

1.73a 

0  52  50.93 

223.46 

+10   I  58.6 

+  822.2 

62.41 

1453.6 

5433-6 

.N. 

xo 

U 

22    a.41 

X.748 

1 1541.40 

225.04 

124036.9 

774  X 

62.82 

14  50.9 

5423.7 

.N. 

II 

L 

1023-59 

r.783 

1 38  54.03 

227.24 

15  II    7.0 

739.8 

63.38 

1448.6 

5415-4 

.N. 

XI 

U 

2245-23 

1.8*5 

2   234.39 

229.66 

17  31  59-4 

677.8 

64-05 

1446.7 

54  8.5 

.N. 

12 

L 

II    7.41 

2.873 

22646.94 

233.49 

+1941 41.8 

+  628.0 

64.81 

1445-2 

54  3.0 

X2 

U 

a3  30.17 

2.93a 

25134.70 

235.50 

213839-7 

550.3 

65.62 

14  44. 1 

53  59.0 

13 

L 

"53-54 

1.973 

3  16  59.11 

xa8.55 

2321 18.8 

474.9 

66.44 

1443.4 

53  56.4 

14 

U 

017.52 

a. 03  2 

3  42  59.62 

13x48 

2448   7-4 

393.0 

67.22 

14  43.1 

53  55-2 

14 

L 

1242.05 

3.065 

4  9  33  65 

X34.XX 

+255739-7 

+  30a  .4 

67-93 

1443.2 

53  55-5 

^M                                                                                 ^^ 

IS 

U 

I    7-05 

a.zo2 

43636.49 

236.37 

264840.3 

307.0 

68.51 

1443.7 

53  57.3 

I.         s. 

15 

L 

13  32.43 

3.236 

5   4   1.52 

237.80 

2720   7.8 

207.x 

68.93 

1444.6 

54  0.6 

I.         s. 

16 

U 

158.04 

3.240 

53140.60 

X38.59 

2731 19.4 

+       4.5 

69.16 

1445-9 

54   5-6 

1.         s. 

16 

L 

1423.74 

3.242 

5  59  24.83 

138.64 

-»-27  2I  52.9    -     99.0 

69.21 

1447-8 

54 12.3 

I.         s. 

May  2.  U  Defective  Illumination  of  N.  o".ii. 

fEphisl 

532  MOON-OULMINATIONS,  1915. 

AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON, 


MOON-CULMINATIONS,   1915. 
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TRANSIT  OF  MCX)N'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Mean 
Time  of 
Transit. 


Diff. 
fori 
Hour 

d 
Long. 


h     m 
9    5-6i 

21  27.97 
950.92 

22  14.50 

1038.69 

33   3-43 
1128.63 

23  54.18 

12  19.93 

045.71 

13  "-37 
I  36.76 


m 
.840 

Sim 

.000 

.939 
•99X 

.040 
.083 

."7 
.140 

•  149 
.X46 

.199 
.xoz 


14  1.77 

2  26.32 

14  50.37 

3  13.91 

1536.98 

3  5965  i 

I 

1622.01 ' 

444.18 

17   6.28 

5  28.47 
17  50.92 

613.79 

1837.28 

7  1.56 

19  26.82  I 

75323 

20  20.94  i 

8  50.01 

21  20.45   '•^9» 
952.15  a.689 

22  24.87  !  a. 760 
10  58.25 
2331.83 

12  5.12  '  3.749 

037.67'  3.671 

13  9.13:3.568 

I  39.25 

14  7.94 

235-18 

15  I  07 

32573 
1549-34 

4  12.06,  T.863 


.066 
.035 
.983 
.94a 


•90s 
.875 
.854 
.843 

.844 
.858 
.886 
.939 

.988 
.063 

'»53 

-36$ 
.481 


a. 796 
a.  793 


3.451 
3.330 

3.313 
3. 104 
3.009 
1.938 


Right 

Ascension 

of 

Center. 


Diff. 
for  z 
Hour 

of 
I<oiig. 


h  m     s 

2  11    5.73 

23529.23 

3  028.79 
326    5.68 

3  52  19.04 
419  5.76 
44620.51 

5  13  55-93 

54143-13 

6  932.51 
63714.48 

7  440.44 1 

7  31  43-45  i 
7  58  18.69 
82423.72 
84958.42 

9  15  4.91  ; 
93947.13  I 
o  4 10.67  • 
02822.51 

0  52  30.67 

1  1644.20 

1  41 12.91 

2  6    7.34 

23138.47; 

2  57  57.58 
32515-77 

3  53  43-22 

42328.21 

4  54  35-68 

527  5.57 
6  051.15 

63538.04 

7"  4.35 
74642.78 
822    3.97 

85640.79 
93011.63 

20  222.37 
2033    6.42 

21  2  23.88 
213019.59 
2157    1.70 

22  22  40.16 

224725-78! 


le  34.  U  Defective  Illumination  of  .S. 
le  36,  U  Defective  IllumiTiaiion  o/  /. 


s 
ao.54 

33.44 

36.5a 
39.6a 

33.56 

3S.«5 
37. ai 
38.58 

39-17 
38.94 
37-95 
36.39 

34-14 
31-69 
39.14 
36.68 

34.46 
33.65 
31.38 
30.73 

ao.77 
3X.63 

a3-3a 

as-9i 

29.45 
33  9t 
39-37 
45.4a 

Sa.«4 
59. 10 

65.79 
7Z.61 

75.91 
78.10 
77.88 
75.23 

70.57 
64.36 
57.3a 
50.03 

42.96 

36.45 
30.71 

25.85 

31  .91 


o".oi. 
©•.oo, 


Oeooentric 

Dcdinstion 

ol 

Center. 


*t 


Diff. 
fori 
Hour 

of 
I<oiig. 


big  Me- 
ridian. 


+182650.5  +649-4 

203035.7  586.8 

2221     4.4  5>6.6 

235645-7  -ws-* 

+2516    9.7  +353.8 

261752.4  a6a.3 
27  040.6  165.0 
272335.9  +  *3.8 

+27  26    O.I  -  39-8 

27    737.1  143.8 

262835.2  346.1 

252925.5  344.8 

+24  10  59.8  -438.5 

22  34  26.6  526.0 

2041    6.3  606. a 

183227.3!  678.9 

i 

+16 10  2.2;  -743.8 

133525.91  *»•* 

10  50  14.2  849.8 

756  3.5  890.7 

+  45432.1  -933.1 

+  1 47  22.3  j  946.9 

-  I  2336.6^  961  .a 
43625.0  965.0 

-  74848.5  -956.8 
10  58  14.5  I  935.1 
14  147.31  897.7 
1656    6.3  j  842.4 

-193725.3!  -767.3 

22     135.7;  670.8 

24     417.3' 
2541  15.2! 

-264842.5 
27  23  48.8 
2725  5.0 
26  52  38.2 

-2548    9.6  +397.8 

24  1440.2  I  533.7 

22  16    3.8!  648.6 

195640.6  741.5 

-17  20  51.4  +813. 1 

1432  42.1  865.3 

"35  539  900.x 

83339.4  920.0 

-  528433 


55a. 5 

413.8 

-258.3 
—  91.6 

+  78.7 
244.3 


+927.4 


Sid. 
Time 

of 
Semid. 


64.39 
65.16 
65.96 
66.77 

67.52 
68.18 
68.70 
69.05 

69.20 


Geocen- 
tric 
Semidi- 
amcter. 


Equa.- 
tozial 
Hori- 
loatal 
Paraliax. 


1446.6  54  8.1 
14  45.1  54  2.4 
14  44.0  53  58.6 
1443.5  5356.5 
1443.4  5356.1 

1443.7  5357.3 
0.0 

4.2 
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1444.4 

14  45-5 

1447.0  54   9.7 

69.15   1448.9  5416.6 

68.92    14  51.2  5424.8 

68.51  14538  5434.3 

67.97  1456.7   5445-2 

67.36  15   0.1 1  54  57-5 

66.71  15   3.8  55  II. I 

66.09  15    7.9   5526.2 

65.52  15 12.4  5542.7 
65.06  15 17.3  56  0.7 
64.74  1522.6  5620.1 
64.58  1528.2!  5640.8 

64.61  1534.2  57    2.9 

64.86.1540.6  5726.1 

65-32  15  47-1  5750.2 

66.03  1553-9,58149 

66.97  16   0.7  5839.9 

68.14  16   7.4  59  4.7 

69.52  16  14.0  5928.8 


1.08 

2.73 
4.41 

5-99 
7-34 

8.32 
8.81 

8.75 
8.14 

7-04 
5.58 
390 
2.12 

70.36 
68.71 

67-23 
65.96 

64.91 


1620.215951.6 
16  25.9  [60 12.5 


1630.9 

1634.9 
1637.9 


6030.6 

60455 
6056.5 


1639.6  61  3.0 
i640.i'6i    4.7 

1639.2  61  1.3 
1636.9  6052.9 

1633.3  6039.8 
1628.6  6022.4 
1622.8:60    I.I 


16  16.2 

16   8.9 
16    1.2 

1553-3 
1545.3 

1537-5 


5936.7 

59  10. 1 
5841.8 
5812.7 

5743.4 
57  14.7 


Bright 
Limbs. 


II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.      S. 


I 


S. 

s. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 
N.S. 

N.S. 

S. 

S. 

II.      S. 

U.N.S. 
U.N.S. 
II.  N.S. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 


June  27.  U  Defective  IlUiaiina.\k(a  dl  N 


^*  .^v 


[Uph  15I 


518  SOLAR  EPHEMERIS,  1915. 

FOR  WASHINGTON  MEAN  AND  Bl'i  NOON. 


AVirB.— For  mom  lime  interval  ul  KmldUnwlu  c&Hinim«\&\ui.  w^»i%e^  tf  .iqfrNB  tiM 


SOLAR  EPHEMERIS,  1915.  519 

FOE  MEAN  AND  APPARENT  NOON. 


Dl  VVC  1Bteia&'UA«HlN. 


520  SOLAR  EPHEMERI8,  1915. 

FOR  WASHINGTON  MEAN  AND  '(jSlISSiaiB  NOON. 


MOON-CULMINATIONS,  1915. 
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VNSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Mean 

Time  of 
Tnmsit. 

h     m 

Diff. 
for  X 
Hour 

of 
Lons. 

Right 

Ascension 

of 

Center. 

Diff. 
for  X 
Hour 

of 
Long. 

8 

Geocentric 

Declination 

of 

Center. 

0     t      ft 

Diff. 
fori 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 

Past- 
ng  Me- 
ridian. 

Geocen- 
tric 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
zontal 
Parallax. 

m 

h  m     s 

tt 

s 

/      t* 

t      II 

lO  56.84 

1.917 

10    I  24.61 

1 35. 30 

+  11    051.2 

-873.6 

6556 

1532.9 

5657-9 

23  1977 

1.906 

102622.36 

124.53 

8    133.7 

917.6 

6536 

1538.4 

5718.I 

1143.62 

X.904 

10  51  15.34 

124.42 

45431-9 

950.9 

65.33 

1543.7 

5737.7 

0   5-Si 

1.9J3 

II  16  10.96 

124.97 

+  14157.9 

972.8 

65.48 

1548.8 

57  56.2 

12  28.58 

1.934 

II  41  17.23 

136.31 

-  13347.6 

-983.6 

65.81 

1553-4 

58  13-3 

051-97 

X.966 

12     643.67 

138.16 

4  50 13.8 

979.5 

66.35 

1557.7 

58  28.8 

13  15-82 

3. CXI 

123236.01 

130.85 

8   439.8 

962.5 

67-09 

16    1.4 

5842.5 

1 40.38 

3.068 

1259     5.91 

134.24 

II 14  14.4 

930.7 

68.01 

16    4.6 

58  54-2 

14   5.48 

a.  US 

132630.51 

138.39 

-141555.1 

-883.3 

69.09 

16    7.3 

59   3-9 

231-55 

a.axo 

135426.91 

142.86 

17   630.8 

819.8 

70.30 

16    9.3 

5911.5 

14  58.56 

3.393 

142330.41 

147-77 

194243.3 

739.5 

71-57 

16  10.8 

59170 

3  26.57 

2-375 

145333.62 

152.7s 

22    1 13.3 

643.6 

72-85 

1611.8 

59  20.6 

1 

'5  55-55 

2.454 

152435-53 

157-48 

-235842.4 

-529.9 

74.05 

16  12.3 

5922.4 

425.42 

2.533 

155630-70 

161.56 

2532  13-2 

403-1 

75-06 

16  12.3 

5922.4 

1656.00 

2.572 

1629     8.85 

164.59 

2639  ^1-6 

265.0 

75.81 

16  1 1.9 

59  20.9 

527.05 

2.599 

17     215.33 

166.33 

271744.6 

—119.6 

76.21 

16  II. 0 

5917.9 

175827 

3.600 

173532-02 

166.38 

-27  26  50.8 

+  38.7 

76.23 

16    9.9 

59  13-6 

6  29.34 

2.574 

18     839.52 

164.71 

27    626.3 

174-7 

75-84 

16    8.3 

59   8.0 

18  59.94 

2.524 

18  41  19.22 

161.69 

26  17  26.1 

313.9 

7509 

16    6.5 

59    1.3 

7  2983 

2.454 

19  13  15.40 

157.52 

25    136-5 

442.4 

74.06 

16    4.4 

5853.6 

19  58.80 

2.372 

194416.56 

152.59 

-232124.5 

+557.2 

72.82 

16    2.0 

5844.7 

826.74 

3.284 

201416.00 

147.39 

•211943-4 

656.9 

71.46 

15  59-3 

5834.7 

2053.62 

3. 196 

204311.54 

141 .98 

185940.8 

740.8 

70.08 

15  56-3 

5823.7 

9  19-47 

3. 113 

21  II     4.83 

13695 

162427.4 

808.8 

68.75 

1553-0 

5811.6 

2144-35 

3.037 

2138     0.35 

132.40 

-13  37  10.5 

+861.5 

67-52 

1549.4 

57  58.5 

10   8.39 

1. 971 

22     4     4.61 

128.43 

104048.3 

899.8 

66.44 

1545-6 

5744.4 

2231.70 

1. 916 

222925.32 

135.14 

738   S-3 

924.6 

65.53 

1541-5 

57  29-4 

10  54.42 

1.874 

22  54  10.85 

133.57 

43146-3 

936.9 

64.81 

1537-2 

5713.7 

23  16.70 

1.843 

231829.75 

130.71 

-  I  24    7.2 

+937.6 

64.28 

1532.7 

5657-2 

1138.68 

1.833 

234230.51 

119.54 

+  14234-7 

927.5 

63.96 

1528.1 

5640.3 

0    0.50 

I  .815 

0     621.30 

119.05 

4  46  14. 1 

907.3 

63.82 

1523-4 

5623.1 

12  22.28 

1.817 

030     9.89 

119.17 

7  44  54-2 

877.7 

63.86 

15  18.7 

56   5-9 

044.14 

1.838 

054   3-49 

119.87 

+103644.3 

+839.1 

64.06 

1514.1 

55  48.9 

13    6.20 

1.848 

I  18    8.60!  131.08 

1 

1320   0.1 

792.1 

64.42 

15   9.6 

5532.4 

I  28.54 

1.876 

14230.89   133.73 

1553    1-9 

736.9 

64.89 

15    5-3 

55  16.8 

1351-24 

1.909 

2    7  15.07  ,  134.70 

18  14  14.7 

674.0 

65.46 

15    1-4 

55   2.2 

2  14-36 

1.946 

2  32  24.60 

136.9X 

+2022    7.8 

+603.7 

66.09 

1457.7 

5448.9 

14  37-94 

1.984 

258    1.58 

139.34 

22  15  15.4 

526.4 

66.75 

14  54-6 

5437-3 

3    1-99 

3.033 

324   6.51    131.55 

23  52  17.8 

442.9 

67.40 

14  51-9 

5427-6 

1526.48 

3.058 

35038.20   133.69 

25  12    3.0 

353.6 

68.00 

1449-9 

54  20.0 

35136 

3.088 

41733-68   135-50 

+26  13  25.1 

+259.5 

68.51 

1448.4 

5414.7 

1616.57 

3. Ill 

44448.41  ;  136.87 

265535-3 

161.7 

68.901 

1447.6 

5411.8 

442.00 

3. 135 

5  12  16.45 

137.71 

27  17  54-6 

+  61.3 

69.14    14  47-6 

5411.6 

17    7-53 

2.139 

53950.94     137.95 

27  20   0.6 

-  40.3 

69.22    1448.3 

54  14.2 

53305 

3.133 

6    724.68 

137. 58| 

+27    147-3 

—141 .8 

69.131 

1449-7 

54  19.5 

Bright 
Limbs. 


U  Defective  Illumination  of  A'. 
U  Defective  Illumination  of  5. 


o   .34. 

0".33. 


Sept.  39.  U  Defect 


II. 


N. 
N. 

N. 
N. 
N. 
N. 

N. 
N. 
N. 

N. 

N..S. 

AT.S. 

S. 

s. 
s. 

vS. 

s. 
s. 

s. 
s. 

vS. 

s. 

.V.  s. 

N.5. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 5. 

II.A^.S. 


ve  Illumination,  d  S. 


^"  .^v 


[Kph  15) 


622 


SOLAR  EPHEMERI8,  1915. 

MEAN  AND  APPARENTNOON. 


Due. 

: 

July   I 

3 

4 

5 

6 

7 

S 

9 

lO 

la 

,n 

M 

'S 

i6 

17 

i8 

*9 

so 

flt 

sa 

83 

84 

«S 

a6 

«7 

38 

99 

30 

3> 

Aug.  I 
3 

4 

5 

fi 

7 
8 

9 

>3 
M 

MOON-CULMINATIONS,  1915, 


539 


ANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Mean 
Time  of 
Transit. 


h     m 
1231.90 

055.62 

13  19.82 

1  44.46 

14  9.46 

2  34.73 

IS  015 

325-58 

15  50.91 
4  16.00 

1640.78 

5    5.17 

1729.X3 

5  52.67 
18 15.81 

638.61 

19   1. 15 

723.53 
1945.86 

8  8.28 


Difif. 
for  z 
Hour 

of 
Long 


m 
1.956 

1.997 
2.03s 
a. 070 

a. 096 
a.izj 
a.xao 

2.ZZ7 

a.ioa 

a. 079 

2.049 

ozs 

.979 
•945 
.913 
.888 

.870 
.861 
.863 
.876 

.90a 

.94a 

.996 

a. 064 

a.  145 
a. 338 

2.341 
a. 447 

a. 549 
a. 640 
2.7x0 
2.749 

a.  753 
a.7ai 
a  .655 
2.56s 

a. 459 
a. 347 
2.236 
2.132 

a. 040 
1.960 

1.895 
1.844 

Z.807 


Right 

Ascension 

of 

Center. 


Diff. 
for  I 
Hour 

of 
Long. 


h  m     s  s 

238    5.16  127.56 

3    3  50.65  Z30.02 

330    5.02  132.34 

35645.69  X34.37 

42348.31  135.97 

451    6.92  137.0X 

51834.33  Z37.43 

546    2.82  Z37.21 

61324.67  X36.34 

64032.87  134.94 

7    721.76  133.14 

7  33  47-34  13x09 

75947.46  128.94 

82522.01  ia6.86 

85032.62  124.98 

91522.65  123.44 

93956.87  xa2.36 

10    421.36  iax.83 

102843.23  iax.94 

10  53  10.51  122.75 

11  1752.05  Z24.3a 
114257.32  126.70 

12  836.29  129.93 
123459.18  134.0a 

13  2  15.99  138.92 
133036.01  144.53 

14  O    6.81  X50.67 
143053-07  '57.04 

15  255.21  i63.a3 
1536     7.87  168.70 

172.89 
X7S.a7 


16  10  19.00 
1645    9-93 

17  20  16.76 

175513.14 
182933.82 

19     2  57.82 
193510.40 

20  6   3.67 

203535-97 

21  350.52 

213053.98 
215655.19 

22  22    4.05 

22  46  30.92 

23  1026.06 


175.50 

173-53 
169.61 
164.18 

157.81 
151.05 
144.38 
X38.14 

132.56 
127.78 
123.84 
120.78 

X18.56 


Geocentric 

Declination 

of 

Center. 


+204133.9 
2230    9.5 

24  2  28.6 
2517  16.0 

+26  13  28.1 
265017.1 
27  7 12.4 
27    4    1.9 

+264052.2 

2558    7.6 
245627.2 

233642.4 

+21  59  53.1 

20   7   6.0 

175931.5 
153823.1 

+13  456.7 
102032.0 

72633.9 

42434.7 

+  1 16  18.2 

-  I  56  17.3 
51055.8 
8  24  58.8 

-"3523.5 
143840.7 

173057.0 
20  759.1 

-22  25  24.4 
24 18  57.x 
254448.9 
2640  3.7 

-27  257.3 
265312.6 
26 II  57.8 

25  134-8 

-232517.8 
212649.3 
19  958.8 
163827.0 

-13  5537-8 
II   432.7 

8   753-0 

5   7  59-4 

-  2    6  56.8 


Diff. 
for  1 
Hour 

of 
Long. 

Sid. 
Time 

of 
Semid. 

Pass- 
ngMcs 
ridian. 

+581.3 

s 
66.07 

503.4 

66.74 

418.8 

67.39 

3a8.3 

67.95 

+233.1 

68.40 

134.7 

68.72 

+  34.5 

68.86 

-  66.0 

68.84 

—165.2 

68.65 

261.7 

68.32 

354.3 

67.87 

442.3 

67.35 

-525.0 

66.78 

601.9 

66.23 

672.8 

65.72 

737.5 

65.29 

-795.8 

64.98 

847. a 

64.81 

891.3 

64.82 

927.2 

65.01 

-953.9 

65.40 

970.2 

66.01 

974. a 

66.85 

963.9 

67.90 

-937.3 

69.14 

89a  .3 

70.55 

826.9 

72.08 

739.8 

73-64 

-630.8 

75-14 

501.4 

76.45 

354-8 

77.45 

196.2 

78.03 

-  3a. s 

78.13 

+Z28.9 

77-70 

a8x.4 

76.81 

419.6 

75-55 

+540.  X 

74.04 

641.5 

72-40 

723.9 

70.74 

788.S 

69.14 

+837.0 

67.69 

871.0 

66.41 

892.9 

6533 

904.0 

64.46 

+905.0 

63-84 

Geocen- 
tric 
Semidi- 
ameter. 


Baua- 
torial 
Hori- 
zontal 
Parallax. 


Bright 
Limbs. 


II 


4  55-4 
452.7 
450.4 
448.4 

446.9 
446.0 

445-5 
445.7 

446.5 
448.0 
450.2 

4  53-1 

456.7 

5  i-i 
5   6.2 

5  "-9 
518.2 
525-1 

532-5 
540.2 

548.0 
556.0 

6  3-8 
611.3 

618.2 
624.4 
629.6 
633-8 
636.7 

638.3 
638-5 
637.4 

635-1 

631-7 
627.3 

622.1 

616.3 
6 10. 1 
6  3-6 
557-0 

550.5 
544.1 

537.9 
532.0 

526.4 


5440.4 
5430.5 
5421.9 
54 14.8 

54  9.3 

54  5-7 

54  4.1 

54  4.7 

54  7.7 

5413-1 
5421. 1 

5431.8 

5445-2 

55  1-2 
55  19-8 

55  40.8 

56  4.x 
5629.5 

5656.5 

57  24.7 

57  53-7 
5822.8 

5851-4 
59 18.8 

5944-2 
60  6.9 
6026.1 
6041.3 

6052.0 
6057.8 
6058.7 
6054.8 

6046.3 
6033.7 
6017.5 
59  58.4 

5937-1 

59 14-3 

58  50.6 
5826.5 

58  2.5 
57  39-1 
57  16.4 
56  54-7 

5634.2 


J 


II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 
II 
II 

II 
II 


N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 

N.5. 
AT.S. 

S. 

S. 

s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

s. 

s. 


N. 
N. 

N. 
N. 
N. 


s. 

s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

s. 


Oct.  a7,  U  Defective  Uluminalicm  of  5. 

[Eph  15] 


o".ot. 


540 


MOOXX^ULMIXATIOXS,   1915. 


AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


§ 

■a 
S 


u 


9 

20 
20 
21 

22 
22 

23 

2^ 

24 
24 
25 
25 

26 


Nov.i;? ,  L 

6,  L 

7.U 

7:L 

8.U 

8  L 

9  U 

L 
U 
L 

U 

L 
U 
L 
U 

L 
U 
L 
U 

L 

26     U 

27   L 

27  u 

28  L 

28  ;u 

29'  L 

29  U 

30  L 
30  U 

Dec.  I    L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 
U 
L 
U 

L 


2 

2 

3 
3 

4 

4 
5 
5 

6 

7 

7 
8 

8 


Mom 
Time  of 
Transit. 


h     m 

»9  55-91 
817.23 

2038.49 
859.84 

21  21.39 

94325 

"    5-51 
1028.24 

2251.49 

11  15.26 

23  39-53 

12  4.25 

0  29.34 
12  54.67 

1  20.11 

1345.51 

2  10.73 
1435.66 

3  0.18 

15  24.23 

3  47-79 

16  10.86 

433.47 
1655.69 

5  i7'(^ 

1739-31 

6  0.96 

1822.67 

644.60 
19   6.92 

7  29.80 

19  53.43 
817.99 

2043.66 
9  10.59 

2138.91 

10  8.66 

22  39.80 

11  12.16 

23  45-44 

12  19.22 
053.02 

13  26.36 
158.80 

14  30.03 


Diff. 
for  z 
Hoar 

of 
Loiut 


tn 
•  783 

•773 
•774 
.786 

.807 
.837 
■874 
9x5 

•959 
.oca 

©♦3 
.077 

■  102 
.X17 
.120 
.III 

.091 
.o6z 
.035 

■984 

•94a 
•903 
.867 

•837 

.8x6 
•805 
•804 
.816 

.84a 
.881 

•935 
•005 

.090 

.190 
3.301 
2.4x9 

a  538 
2.649 

2.740 
a.Soz 

3.823 
a. 804 
a.  746 
2 .656 

^..■146 


Ri£ht 

Afcensiun 

of 

Center. 


h  zn     s 

23  33  59-46 

23  57  20.57 

02038.27 

044   0.80 

I    7  35-55. 
131  29.02 

1 55  46.65 ; 

2  2032.56 


2  45  49-30 
31137.66! 

3  37  56.40 

4  442.18 

4  3i49-72i 

4  59  "-98; 
52640.74 

5  54   7-27 

621  23.10 
64820.80 

7  14  54.39 ' 

7  40  59-97 

8  635.67 

83141.73 
8  56  20.32 

92035.25 

94431.83 
10  8  16.57 
103156.97 

10  55  41.51 

"  1939-38, 

11  44   0.58! 

12  855.64! 

123435-56 

I 

13  I  "45  I 
13  28  54.02 

13  57  52.75 
1428  14.68 

15   o   2.84 

15  33  14.45 

16  739.50 
164259.99 

17  18  50.89 
175443.08 
1830  6.96 

19   436.93 


Diff. 
for  I 
Hour 

of 
Long. 


9 
ZZ7.16 

ZZ6.5Z 

zz6.s8 

XZ7.39 

ZZ8.59 
Z20.40 

Z22.6z 

125  09 
'Z37.7Z 

Z30.33 

X3a75 
134.81 

136.35 

137-24 

J3743 
Z36.88 

135 ^66 
133.88 
Z3Z  66 
129.22 

126.73 
124-33 

132.17 
Z2O.4O 

iX9-i3 
1x8.44 

1x8.42 
il9  13 

Z20.65 

123.04 
X36.JI 

130.51 
135-63 

Ui-59 
M8.27 
J55-4Z 

Z62.S8 
Z69.22 
174-69 
178-35 

179-71 
178.56 
175  OS 
Z69.66 


Geocentric 

Declination 

of 

Center. 


#/ 


193754.09    Z63.03 


Nov    IV, 
Nov.  20, 


I'  Defective  Illuniinatu*n  nf  .V.  o".ig. 
L'  Defeclivf  Illuniixiauun  ol  .S.  o"  .^i. 


+  o  53  22.3 
3  51 15.0 

645    3.9 

9  33  14.8 

+12  1415.5 
144632.6 
17  832.4 
19  18  41.2 

+21 15  24.8 
22  57  12. 1 
242237.6 

25  30  24.7 

+26  19  29.9 
2649  6.4 
265847.3 

26  48  26.6 

+26  18  19.9 
2529  2.3 
2421  24.8 
225631.3 

+21  1534.0 

19  19  49.5 
17  1036.5 

1449  13.9 
+12  17   0.1 

93513.2 
645  12. 1 

34820.1 

+  046  6.2 
-  21949.7 

52733.5 
83451.9 
-II 39   7.9 
1437  16.9 

172544.5 

20  028.4 

-22  17  4.1  ! 
24    10  59.0  I 

253753-7' 

2634       9.2    I 

I 

■-26  57  16.4  j 
2646  17.81 
26    I  58.2  ' 

244634.41 

-23   3  34-7' 
N 


Diff. 
for  z 
Hour 

of 
Long. 


Sid. 
Time 

of 
Scmid 


ncMe- 
ridiazz. 


trie 
Scmidi- 


Eooap 
twtal 
Bofi- 


+896.9 
880.6 

«S6.3 
8*4.3 

+784.5 
737 -o 
68Z.6 
6z8.4 

+547.5 
469.1 
384.0 

392.9 

+197.2 

+  98.4 

-    Z.8 

Z0Z.6 

-199.2 

293.1 
382.3 

465  7 

-542.8 

6x3.5 
677.6 

735  1 

-786. z 
830.7 
868.4 
899.0 

-93  z.8 
935.8 
939.6 
931.2 

-^908.7 
869.7 
8ZI.5 
732.0 

-630.1 

505  5 
360.6 

199.9 


-  30.4 

+139.S 

30Z.7 

449-2 


63.4a 
63.20 
63.19 

6336 

63.69 

64.15 
64.72 
65.37 

66.06 

66.74 

67.38 
67.92 

68.33 
68.58 

68.65 
68.53 
68.25 
67.82 
67.27 
66.67 

66.03 
65.41 
64.86 
64.40 

64.06 
63.88 
63.88 
64.08 

64.49 
65.12 

65.98 

67.08 

68.39 
69.90 

7X56 
73.29 

7501 

76.57 : 
77.84! 
78.68  i 

79.00  j 
78.74  j 

77.95 1 
76.7a  I 


*r 


n 


521-2 
516.3 
5II.8 

5   7.6 

5  3.8 
5  0.3 

457.1 
4  54-3 

451-8 
449.6 
447-8 
446.3 

445.1 
444.3 
443.9 
443-9 

444.4 

4  45-4 
446.9 
4490 

45x7 
455.0 
4590 

5  3.6 

5   8.8 

514.7 
521.2 
528.3 

5  35-8 

543.7 

5  51.8 

6  0.1 

6  8.3 
616.2 
633.6 

630.3 
636.1 
640.7 
644.0 
645.8 

646.0 

644.7 
641.9 

637.8 
6325 


I. 

L 
L 

+5772  75.171  1633.5  6036.7  I. 

>v.  24.  U  DdecUve  IttnmiiMtkaof  A'.e"-'^ 


.5614.9 
55  56-9 
5540.3 
55  250 

55  "o 
5458-3 
5446.7 
5436.4 

54  27-2 

5419.1 
54  12.3 
54   6.7 

54   2.4 

53  59-5 

53  58.1 

53  58.2 

54  0.0 
54  3-7 
54  9-3 
54  17.0 

54  26.9 
54  39-0 

54  53-5 

55  10.4 

55  29-7 
5551-3 
5615-X 
5640-9 

57   8.4 

57  37.4 

58  7-3 
5837.6 

59  7-7 
5936.7 

60  4.0 
6oa8.7 

6049.8 

61  6.7 
61 18.7 
61 35.3 

6x26.3 
61 21.5 
61  XI.3 
6056.1 

6036.7 


Bfiint 


s. 
a 
& 

& 

& 

s 

.v.s 

N.s: 

X.S. 

u.\. 

II.  X. 

II.  X. 
II.  X. 
II.  X 
II.  X 

II.  xs: 
II.  .v.s. 
n. 
II. 

II. 
II 
II 
II. 

11. 
II. 
II. 
II 

II- 
II- 
II. 
II- 

II- 
II- 
II- 
II- 

II- 
II- 


s. 

S. 
S. 

s. 


S. 


MOOX-GULMIXATIONS,   li)15. 


541 


F  MOONa  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


59  "5. o 
S4  58.:> 

SO  57.9 

104J-4 

8^.-3 

o.iO-q 

4S4I.3 

M33.8 

4943* 

921.9 

59   '.J 

3325.0 

SI    6.4 

32  13.6 

5348.. 

5526-' 

37    4-5 

59  4.3 

»   4-5 

47  37 

15  '3-' 

'7  54.» 

=633.* 

",19-4 

4741.4 

13   Q-fi 

.1021,0 

4049.7 

45  58-4 

1*440 

,342.8 

15  13.4 

'5 '8.3 

1141.7 
145.9 

42  17-9 

10 19.* 

2126.6 

Sid, 

Scnlld, 

s; 

nxMc- 

ridi™. 

■  "L! 



73-45 

i6j6.2 

6013.7 

I.         .s. 

71.69 

16 19.2 

59  47-9 

I.          s. 

69.99 

16  11.7 

5920,3 

I.          s. 

68.44 

16   3.9 

5851,5 

1.         .s. 

6; -06 

15  55.9 

5822,4 

I.          s. 

65.91 

■S48..;57  53.6 

I.         s. 

64.98 

1540.4   5725.4 

I.         .s. 

64.38 

1333.0   5658.5 

I.         s. 

63.81 

1516.1' 5633.2 

I.         s. 

63.57 

1319.7   56   9,6 

I.         s. 

63. -';3 

1513.8   5547.9 

I.         s. 

63.66 

15   8.4   5528,2 

I.         s. 

63.97 

'5   3-6|55  '°-6 

I.         s. 

64.42 

14  59-4 1 54  55-1 

I.         s. 

64.97 

'4  55-7l544>  6 

I.         s. 

65,60 

1452-6  54.io.o 

I.         .s. 

66,26 

1440.9  15420.3 

I.         s. 

66,91 

1447.8,5412,4 

I.         s. 

67.51 

1446,1    54   6.2 

I.       W..S. 

68.00 

1444.3.54    1.6 

I.       N.S. 

68-37 

1444.0,5358.5 

I.       .\.5. 

68,57 

14  43.6|53S6.9 

I.       N. 

68.58 

■4  43. 5:53  36.7 

I.        N. 

68.4. 

i4  43-8i53S7.8 

;.  II.N..S. 

68,06 

1444-5154   0.2 

II.N..S. 

6757 

1445.5   .54   4.0 

II.  N.  .V 

66.97 

1446-9154   9-2 

II..V..S. 

66.30 

1448-715415-8 

II.      S. 

65.61 

14  50.9 

5423.8 

II.      S. 

64.94 

■4  53-5 

5433.4 

II.      S. 

64-34 

14  S6.6 

54  44-6 

II.     s. 

63.83 

15   0.1 

54  57-5 

II.     s. 

6j-4S 

>S    4.» 

55  '2-2 

II.     s. 

63  .'a 

15  8.6 

5528.7 

II.     s. 

63.18 

15  13.6 

S5  47-0 

II.     s. 

63.33 

IS  19.0 

.56   7' 

II.     s. 

63.69 

1525-0 

5629,0 

II.     s. 

64-26 

iS3'.4'56  52.6 

II.     s. 

65.07 

1538.315717.7 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE  OF  THJ 

SUN,  1915,  AUGUST  10. 
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STARS  OCCULTED  BY  THE  MOON,  1915.       665 


iEAN  PLACES  FOR  1915.0.     (January  o'».732,  Washington.) 


Line  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Dedizuition. 

Azmual 
Proper  Motion. 

h    m       s 

s 

•        in 

It 

:ium    . 

5-4 

0  16  13.390 

-fO.OOQS 

+  7  43     584 

+0.0Z6 

:ium    . 

5.6 

0  28     0.570 

-fo.ooaz 

6  29  10.36 

!ium    . 

6.5 

0  36  48.256 

-0.0084 

8  53  28.82 

-0.08a 

!ium    . 

• 

6.3 

I     2     5.198 

-fo.ooxa 

12  30    2.93 

•fo.04a 

:ium    . 

3-7 

I  26  55.924 

-fo.ooz5 

14  54  28.83 

—0.003 

!ium    . 

6.2 

I  31   13.615 

-fo.oozo 

-I-14  13  38.20 
»5  58  3003 

-o.ooz 

rium    . 

6.1 

I  35     5480 

+0.0053 

—0.006 

itis 

6.4 

I  41  58.256 

+0.0031 

16  59  15-36 

+0.0Z5 

;tis 

5.8 

I  43  34.117 

+0.0035 

16  31  58.20 

-o.oaz 

jtis 

51 

I  52  42.233 

+O.0O9Z 

17  24  10.70 

— o.oao 

itis 

• 

6.4 

I  59     2.694 

—0.0008 

+17  so  42.79 

-o.ozS 

;tis 

6.5 

2     3     5709 

-0.0037 

17  37  29.77 

-0.007 

*tis 

6.4 

2     4  42.760 

+o.ona 

16  49  34.07 

-O.Z79 

itis 

• 

5-9 

2     5  54.696 

+0.0059 

19    5  59-00 

—0.03a 

jtis 

5.6 

2  13  23.670 

—0.0007 

19  30  3057 

—0.003 

itis 

6.2 

2  25  52.191 

+0.0050 

+  19  28  43-17 

— o.oaa 

itis 

• 

5-4 

2  33  59.203 

+0.000Z 

21  35  3996 

-o.oaz 

itlS 

5-7 

2  37  34.221 

+0.0083 

19  38  59-97 

—0.038 

itis  (mean) 

4.6 

2  54  20.884 

21    0    3.66 

— o.ozo 

itis 

5.8 

3  19  17.092 

+0.0013 

24  25  25.65 

-0.046 

itis 

6.1 

3  23  28.270 

+0.0006 

+22  30  42.33 

— o.iza 

iri        .         .         . 

5-9 

3  29  24.408 

+0.00x3 

24  10  48.45 

— o.oa3 

iri        .        .        . 

• 

6.1 

3  35  41.5" 

+0.00Z4 

25    3  19.68 

-0.008 

in        .        .        . 

5-4 

3  39  44.837 

+0.0009 

24    I  22.24 

-0.049 

iri        .        .        . 

3.8 

3  39  49485 

+0.0016 

23  50  48.77 

-0.050 

iri        .        .        . 

• 

5-6 

3  40    5-203 

+0.0004 

+24  34  24.49 

-0.038 

in        .        .        . 

• 

4.3 

3  40    8.665 

+0.00ZO 

24  12     5-59 

-0.034 

m        .        .        . 

• 

4.1 

3  40  45.945 

+0.0016 

24    6  10.70 

-0.044 

in        .        .        . 

5-8 

3  40  50.424 

+0.00x2 

24  17  23.96 

-0.046 

iri        .        .        . 

6.5 

3  40  58.866 

+0.0006 

24  15  48.72 

-0.039 

iri        .        .        . 

• 

4-3 

3  41  16.683 

+O.OOZ7 

+23  41    3.48 

—0.050 

in        .        . 

• 

30 

3  42  25.719 

+0.00x6 

23  50  35-18 

—0.050 

in        .        .        . 

• 

3-7 

3  44    6.289 

+0.0013 

23  47  39-6o 

-0.04& 

m        .        .        . 

• 

5-2 

3  44    7-575 

+0.0009 

23  52  40.23 

—0.046 

in        .        .        . 

5-3 

3  45  12.140 

+0.0033 

25  19  25.88 

-0.X05 

iri        .        .        . 

• 

5.6 

4    5  39079 

— o.ooa4 

+26  15  35.98 

—0.04  a 

in        .        .        . 

• 

50 

4  15     7389 

—0.0019 

27     8  53.74 

-o.o8» 

in        .        .        . 

5-3 

4  17  24.460 

+o.ooa8 

25  25  46.42 

-o.oa9 

■igae     . 

6.0 

4  47  28.420 

+0.0033 

27  45  22.23 

-0.037 

-igae     . 

6.5 

4  59  18.940 

— o.oooz 

27  34  41.41 

-0.07s 

'i^ae     . 

6.0 

5    4  24.623 

•     •     •     • 

+27  55  27.19 

•      •       • 

m        .        .        . 

6.4 

5  15  38.965 

—0.0037 

27  52  1952 

—0.0x5 

'i^ae     . 

6.4 

5  17  59.796 

+0.0017 

28  51  24.17 

-0.03Z 

m        .        .        . 

1.8 

5  20  55.053 

+o.ooas 

28  32  12.08 

-O.X77 

-igae     . 

6.5 

5  30  35-407 

—0.0013 

27  36  27.56 

-0.076 

•i§ae     . 

5-7 

5  31  50.228 

—0.0004 

+26  52  19.33 

-0.039 

m        .         .         . 

51 

5  34  28.117 

+0.00x8 

25  51     1-39 

— o.oa9 

iri        .        .        . 

• 

56 

5  45  36.644 

-0.00x3 

27  56  36.54 

+0.0ZZ 

in        .         .        . 

4.6 

5  47  59.110 

+0.00x3 

27  35  35-22 

—o.oao 

•igae     . 

6.4 

5  51     9-795 

•     •     •     • 

+28  55  4719 

•      •       • 

[Eph  Z5I 
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Name  ol  Star. 

Magni- 
tude. 

Right  Aiccnaioa. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

Leonis 

5-9 

h    m       s 

10  20  46.588 

• 
+0.0017 

-f  9  13     2.34 

It 
-0.04X 

Leonis 

5.8 

10  23     9.725 

•fo.ooix 

10  II  46.09 

-0.003 

Leonis 

3.8 

10  28  20.236 

— O.00Q4 

9  44  3987 

—0.003 

Leonis 

5-2 

10  30  22.039 

-0.007a 

7  23  29.78 

•fo.046 

Leonis 

5-7 

10  30  34.704 

—0.0030 

9    5  23.57 

—0.0x0 

Sextantis 

6.1 

10  38  56.282 

-fo.ooz8 

+  5  II  38.88 

—0.019 

Sextantis 

6.3 

10  41  40.199 

-O.OOIO 

6  49  17-09 

—0.040 

Leonis 

6.1 

10  51  36.746 

—0.00x3 

6  38  21.56 

-0.007 

Leonis 

50 

10  56  10.282 

+0.0004 

4    4  26.68 

—0.0a  a 

Leonis 

51 

10  56  20.511 

-0.003s 

6  33  30.35 

— o.oas 

Leonis 

5-7 

II       2    34.123 

—0.0a  S3 

-h  2  25    2.26 

-0.080 

Leonis 

5-4 

II    12    54.963 

•fo.ooa7 

2  28  41.39 

-0.X45 

Leonis 

6.0 

II    14  33.224 

-0.0037 

2     7    0.05 

-O.OS3 

B.  Leonis 

6.3 

11    18    56.827 

-o.ooa4 

0  35  55-69 

— o.oxs 

Leonis 

5-5 

II    19  40.636 

—0.0013 

+  I  52  28.34 

•to  .003 

3.  Leonis 

6.3 

II    23    33.122 

— oxoas 

-  I  13  54.86 

+0.007 

Leonis 

4-5 

"    32    35798 

0.0000 

0  21  15.61 

•fo.039 

3.  Leonis 

6.2 

"  34     3-451 

— o.ooaS 

-  I  57  5729 

+0.047 

3.  Virginis    . 

6.2 

II  44  41.206 

-0.0148 

+  09  13.53 

•fo.007 

B.  Virginis    . 

6.5 

"     9  54.175 

—0.00s  I 

-  5  14  47.80 

•fo.iX4 

Virginis    . 

5-3 

12  29  23.445 

—0.00s  7 

-  8  58  59.43 

+0.004 

Virginis    . 

4.8 

12  34  51.448 

-o.oos6 

7  31  40.65 

-0.03X 

B.  Virginis    . 

6.0 

12  49  53.186 

-0.0038 

II  II  16.45 

-0.037 

Virginis    . 

50 

"  49  55-837 

-o.ooas 

9    4  39-24 

— o.oa8 

Virginis    . 

5-2 

13     3  26.498 

+0.0007 

10  17  10.28 

-0.0x4 

Virginis    . 

5-7 

13  22  13.578 

—0.0090 

-12  15  56.08 

—o.oas 

Virginis    . 

4.9 

13  22  54.986 

-0.0086 

15  31  59-26 

•to  .0x3 

Virginis    . 

5-6 

13  28  19.008 

—0.0030 

14  55  33-59 

•fo.004 

Virginis    . 

5.6 

13  39  54.474 

+0.0007 

15  45     7-07 

— o.oxx 

Virginis    . 

6.1 

13  41     0.318 

-o.ooa9 

15  20  26.86 

-0.034 

Virginis    . 

5-8 

13  42  47-717 

+o.ooas 

-17  26    5.08 

-0.046 

Virginis    . 

S-i 

13  45  14-978 

-0x0/7 

17  42  40.10 

—0.040 

H.  Virginis    . 

5.5 

14  10  42.863 

-0.003X 

17  48  16.43 

-o.oxs 

Ij.  Virginis    . 

6.4 

14  12  21.634 

-0.000s 

18  II  26.75 

+0.X06 

I>.  Virginis    . 

5-7 

14  13  56.077 

—0.0039 

18  19  21.05 

-o.oox 

I>.  Librae 

6.5 

14  30    3-617 

+0.003  a 

-20    4    0.51 

—0.004 

3.  Librae 

6.4 

14  41  21.414 

—0.0047 

20  48  58.01 

— o.xax 

[>.  Librae 

6.1 

14  42  23.478 

—0.003a 

20  58     7.83 

21  I  59.68 

-0.0x4 

B.  Librae 

5-7 

14  52  29.949 

+0.074S 

-1.79a 

0.  Librae 

6.1 

15     I  32.740 

+0.0065 

21  42    6.15 

-o.osx 

0.  Librae 

5.8 

15  II  27.164 

-o.ooa8 

-22     5     7.63 

-to  .0x8 

B.  Librae 

6.3 

15  28     7.014 

~o.ooo6 

24  12     5.15 

—0.04a 

Librae 

S-o 

15  35  15-184 

-0.00x8 

23  32  33-26 

— o.oa7 

Scorpii 

4.7 

15  45  51-777 

— o.ooas    • 

25  29  37-65 

-0.044 

Scorpu 

4.6 

15  48  30.321 

—0.00x7 

25    4  26.39 

-o.oas 

B.  Scorpii 

f%                *  * 

5-4 

15  48  49024 

— o.ooaa 

-24  16  50.58 

-0.037 

Scorpii 

5-9 

15  49  33-082 

— 0.003  X 

24  59  32.92 

-o.oa9 

Scorpii 

5-7 

15  50  21.661 

—0.0038 

26    0  58.02 

— o.oa8 

B.  Scorpii 

5-4 

15  53  28.789 

—0.0031 

24  35  12.58 

+0.004 

Scorpii 

30 

15  53  42.394 

—O.OOIO 

-25  52  13.02 

—0.048 

lEph  xsJ 
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OCCULTATIONS,  1915. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tub  Stak's 


Nome. 


47  B.  Arietis 
90  H^  Arietis 
ic  Arietis 
8  Arietis 
a6         Arietis 


r 

Arietis 

M 

Arietis 

e 

Arietis  (mean) 

64 

Arietis 

7 

Taiiri 

II 

Taiiri 

16 

Taiiri 

17 

Tauri 

18 

Tauri 

ao 
ai 
aa 

14  H. 
P 

<P 
X 

17  B. 

38  B. 
47  B. 

354  B. 
22 

p 

107  B. 
112  B. 

406  B. 
136 

154  B. 
415  B. 
49 

54 

39 
40 

47 
52 

134  B. 

A 
176  B. 
181  B. 

K 


Tauri  • 

Tauri 
Tauri 
Tauri 
Tauri 
Taiui 

Taiui 

Tauri 

Aurigae 

Aurig£ 

Aurig£ 

Taiui 

Atu-ieae 
Taun 
Aurig£ 
Aiuige 

Tauri 

Tauri 

Aurigs 

Taun 

Aurigae 

Auriga 

Geminorum 

Geminorum 

Geminorum 

Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geimnorum 


82         Geminorum 
5  B.  Cancri 


9 


Cancri 
Cancri 


35  B.   Cancri 
49  B.  Cancri 


V 

39 
40 


Cancri 
Cancri 
Cancri 


102  B.   Cancri 
^         Cancri 


Mag 


'  Red 'ns  from 


Aa 


6.5 

6.4 

5-9 
5.6 
6.a 

5-4 

5-7 
4.6 

5-8 

5-9 

6.1 

5-4 

3-8 
5.6 

4.3 

4.1 

5.8 
6.5 
5-3 
5.6 

50 

5-3 
6.0 

6.5 

6.0 

6.4 
6.4 
1.8 

6.5 

5-7 

5.6 
4.6 

6.4 
6.1 

51 

5-8 
6.2 

6..? 
5-6 
6.1 

6.5 
S-i 
6-3 

6.0 

3-7 

6.3 
6.4 

6.2 

5-5 
6.4 

6.0 

5-5 
6.5 

6.5 


A3 


Apparent 

DecUsa- 

tion. 


+0.741+ 
0.76 

0'75 
0.80 

0.88 


+0.94+ 
0.96 
.08 

.25 
•32 

.37;+ 

•391 

•39 
.40I 

.4o!| 

.40-1- 

.40 

.40 

.44 
.58 

.65 
.66 

.87 

.94 
.98 

+2.04+ 
2.08 
2.09' 

2.13 
2.12 

;+2.2i  + 
I  2.22 
I  2.26. 
I  2.26 

i  2.42 

+2.44+ 

2.46 

2.46 

2.52 

2.49 

+2.54 
2.52 

2.54 
2.54 
2.55 

,  2.56,+ 

i  2.55- 

2.52 

2.57 

+2.52 

2.52 

2.52 

252 

.«;ii- 


0.2 
0.0 
0.8 
i.o 
1.2 

2.0 

1-3 
1.9 

2.9 
2-7 


+17  377 
16  49.7 

19    6. a 

19  307 
19  28.9 

+21  35-9 
19  39.2 
ai  0.3 
24  25.6 

34  II.O 


3-01+25 


35 
1.6 


2.5  24 

2.5  23  51.0 

2.7  2434.6 

2.6  24  12.3 

2.6'*-24     6.4 

2.6  24  17.6 

2.6  24  16.0 


2.9 

2.8 

2.8 
2.2 
1.9 
1.4 


25  19.6 

26  15.8 

+27     9.1 
25  26.0 

27  45-6 
.    2734.9 
1-3;  27  55-6 

o.8!•^27  52.5 
0.9'  28  51.6 
0.7'  2832.4 
o.oj  27  36.6 
9.8   26  52.5 

•f27  56.8 

27  35-7 

28  55.9 

27  34.3 

28  5.5 


9-3 
9.1 

9.2 
8.7 
6.8i 


6.5+28  20.5 
4.9'  26  II. 7 
4.8  26  1.9 
4.2  26  59.9 
37    25    2.1 

3.7+26  50.7 
3.1  25  12.9 
2.0  2433.1 
i.Q  24  25.0 
1.61  2436.2 


1. 1+23  21.2 

0.3'  23  49-1 
0.2I  22  52.7 
0.4  21  49.7 
0.7    23  23.6 

1.3 +21  1.0 
2.2  20  43.8 
2.7  20  18.5 
2.7;  20  16.3 


2.7,    19  5B>.2 
6.3  .+2.51!-    2.7+19 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


88 


M 


86 


87 


88 


89 


80 


m 


m 


d     _     _ 
88  17  41.6+11  45-3+0.0639 


1832.1 

19    9.4 

83    1.8 

525-2 

932-1 


-II  35.7+1.1192 


Hour 
Angle, 

H 


-10  49.5 -1.2686 

-  7    3.9-0.9464 

-  052.0  ■♦0.3194 

,  ^  +3  7-5-1-2611 
II  ao.4+  452.5+1.3176 
1941.9-11    1.5 +1. 1626 

7  50.8+  044.5-0.7480 
1341.0+  5  35.4 ■♦0.1938 

1539-7+  818.3-0.3847 
1734.4+XO  9.2+0.9975 
17  36.6+10  11.4+1.1965 
17  44.0+10  18.5  ■♦0.4088 

17  45.6+10  20.0  ■♦0.823 1 

18  3.2 +10 37. 1  ■♦0.9681 
18  5.3+1039.1+0.7658 
18  9.3 +10 42.9 ■♦0.803 1 
20  8.0-1 1  22.2-0.1294 


85     5  36.2 
9  55-7 


-  3  13.9 -0.1336 
+  I  57.8-0.7084 


10  58.01+  358.1+1.3757 
036.9-  8  0.9-0.3395 
540.8-  358.0+0.1033 
7  55.1-  048.4 -0.1911 

13  50.C+  3  56.o-^o.oo74|o 
13  51-4+  455-3-1-0476 
15    7-7  "*■  6   8.8-0.6744 
19  19.7 +10 11.9  ■♦0.3865 
19  53.1 +10 43.1 +1.1917 

1  49.1-  733.6+0.0001 

2  50-5r  633.4+0.3681 
4  13.71-  5  14.2 -1. 1082 

6     9.o|-   3  22.1-^0.3320|0 

30  49.51+10  46.6-0.8576 

33  4i.4;-ii  25.5-1.2469 
7    o.7i-  324.3+0.4182 


7  17.8-  3    7.8+0.5682 

12  25.7+  149.0-0.9634  o 

13  53-6+  3i3-9+<^-99o6  o 

1453.0+  4  II. I -1-0573 
17  42.0+  6  54. 1 +0.372 1 

o    8.5-10  53.1 +0.2835  o 

o  33  ^pio  28.6 ■♦0.3725  o 

2  517-  815.7-0.1378  o 

4  4i.i|-  630.1+0.9396  0.5538I-0.1433 
10  io.2|-  I  12.6-0.3716  0.5520J  0.1549 
I    4.o;+o.2543 


12  31.7  + 


13  II. 4+  I  42.3J+1. 2624  0.5510  o.i6i6  ♦83*48 
15  48.6+  4  14.0-0.8295  0.5500  0.1674  -  3,"^ 

1848.7'+  7    7-9|+i-i785  0.5489-0.1738  f90+37 


o  22.6;-ii  29.71+0.4803  0.5467 
3  43-8',-  8  i5.5:+o-2935  0.5453 
3  46.1I-  8  13.21+0.3243  0.5453 
T>  $1.1-  8   8.4 -♦0.6360  0.5453 


0.5058 
0.5062 
0.5065 
0.5083 
0.5116 

5138 
5148 
5196 
5368 

5298 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 


■♦0.3047 


0.3036  ^90^7 
0.3037  -36-71 
0.1975  -  9r7o 
0.1883 


•fo.iSso 
0.179a 


53151+0.1380 


0.1654  ♦90+36 

0.1434  ^  8-65 
0.1340  f55-i8 

«2-47 
♦90  ^jS 

♦90+45 
♦70- 5 
♦90+17 


5337  0.1341 

5337  0.1340 

5338  0.1338 
5338  0.1337 

533o>+o.ia3i|f9o|+s6 
5330  0.1331  +90 +^ 
533o|  O.i339|f9oj+i6 
5343:  0.1 188 
5397!  0.0983 

5431+0.0885 
5426 

5493 

5515 
5524 

5542 
5545 
5549 
5562 

5563 

5577 
5579 
5581 
5584 
5594 

5594'r0.o67i 
5587!  0.0889 
5586  0.0896 
5579  0.1037 
5576,  0.1064 

-0.1089 
0.1 159 


♦361-31 

'3|-^ 
o.o86il»7St+59 

0-0537  ^*4r38 
0.0406  ►50^13 
0.0350  ♦33j-«* 

•10.0334 

0.0197 

0.0164 

0.0055 
■•0.0040 


-0.0117 

0.0144 
0.0181 
0.0333 
0.0633 


5574 
5568 

5552 
5551 
5544 


5512 


sO.2   I  ^51.1-0    0.4-KJ.0200  0.5452    o.zyav  ™/     • 

SO.^X  ^  S^.^-  ^  ^.vMi.nV»^^.%N'^Jr-'i.W)3o|+9«*  * 


0.13 16  +61-11 
0.1336  +67-8 


0.138 I 


0.1603 


unnt* 
iBcPa^ 


N. 


^4*i3 


♦63-18 

-38 -6S 
♦90+39 


h44M6 

f63+S 
♦86{+5S 

♦44rI5 
♦6K+3 
-a^-6i 

♦65;+ I 

"  ic^ 

-471^ 
♦71^1 

♦«4+7 
-14-^ 
♦90+30 

-2i-«3 
+67-6 


+9<^+ij 

n«;9-»7 


0.1851 


♦■74 


0.1917  +61-18 
0.1918  +63-16 
0.1930  +87* ' 


-8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 


Tbm  Star's 


Name. 


139  B.  Cancri 

^27  B.  Cancri 

12  B.  Leanis 

7  Leanis 

xz  Leanis 


r 
A 
a 


Leanis 
Leonis 
Leonis 
Leonis 


' 

Red'nsfromi 

Mag. 

X9XS.O. 

Aa 

AJ 

8 

n 

6.1 

+2.49 

-3-5 

6.4 

6.3 
6.2 

6.5 

2.41 

2.43 
2.38 

2.38 

5-5 
5.8 

6.4 
6.6 

5.6 

+2.37 

-  6.9 

50 
4.6 

2.32 
2.26 

7-7 
8.1 

1-3 

+2.29 

^8-3 

ApiMrent 

Declina- 

tioQ. 


+19 

IS 
16 

14 
14 

+14 
12 
10 

+12 


9.0 

43-9 
57-1 
45-5 
43-8 

245 

509 

24.7 

22.8 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


Hour 
Angle, 

H 


h     m 

-  3  33-7 
+10   6.0 


+0-559I 
+1:1288 


-  7  15.3 

-  6  16.6 

-  339.8 
+  3  i-S 
+  732.3 

7  45-0 


II  58.4-0.5996 

■^•5633 
+0.3537 
+0.0450 
-0.0194 

+1-3389 
-0-7593 


0-5433 
0-5375 
0.5367 
0.5348 

0.5344 

0.5334 
0.5310 

05295 
0.52941-0 


/ 


'-0. 

o. 
o. 


2009  +81 
2249  +90 
2279 

2349 
2363 

2400 

2485 

2537 
2540 


h-o. 
o. 
o. 

o.2349|f8o 
o 


Limit- 
ing Par> 
aUels. 


N.  S. 


+2 
12-70 

-  9 

+64I-20 

+46 


-36 
+43.-41 
+83;+43 
+  4J-78 


FEBRUARY. 


45 

P 

48 
49 

^^ 

75 
76 

79 

V 

78  B. 

X 

* 
49 

■ 

t 

75 

83 

85 

43  H. 
a3i  G. 
236  G. 

9G. 

17  G. 

18  G. 
43  B. 

47  G. 

64  G. 
153  B. 

42 

b 

A 

31  B. 

3 

4 
40  B. 

It 

48  B. 

65  B. 
85  B. 

6 
a 

Xi6  B. 


Leonis 
Leonis 
Leonis 

Leonis 

Leonis 

Sextantis 

Leonis 

Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Virginis 
Virginis 
Virginis 
Virginis 
Virginis 

Librae 
Librae 
Librae 
Librae 
Librae 

Librae 
Librae 
Librae 
Scorpi 
Scorpi 

Scorpi 
Scorpi 
Scorpi 
Scorpi 
Scorpi 

Scorpi 
Scorpi 
Scorpi 
Scorpi 
Soorpi 

Soorpi 


5-9 
5-8 

3.8 
5-2 

5-7 
6.3 
6.1 

50 

5-4 
6.0 

5-5 
4-5 
6.5 

4.8 
50 

5-2 
5-7 
5-6 

5-6 
6.1 

5-5 
6.4 

5-7 

6.5 
6.4 

6.1 

5-7 
6.1 

5-8 

6.3 
50 

4./ 
4.6 


+2.20 
2.21 
2.20 

+2.16 
2.18 
2.12 
2.09 

<  2.04 

1+197 
{  1*96 

1.95 
1.88 

1. 71 

1.60 

1.52 
1.46 

1-38 
1-34 

I  30 
1.29 

I-I5 
1. 14 

1. 14 

1.06 
1. 01 
1. 01 

0-07 


-  8.9 

9-2 
9.4 


10 
9 


.+ 


-  9.2  +  7 

9 
6 

6 

4 

2 
2 
I 
o 

5 

7 

9 

10 

12 
14 


9-4' 
9.8 

10. 1 
9.9 

■10.4  + 
10.4 
10.5  + 
10.6- 
10.6 

•10.7- 
10.6 


10.5 
10.3 

9-5 

'  9-4-15 

9-5    IS 
9.1    17 

9.0:  18 

9.o|  18 

-  8.5i-20 
8.4   20 
8.3    20 
8.6;  21 
0.92;    8.2,  21 


-  ! 


5-4 
5-9 
5-7 
5-4 
30 

4.9 

5-5 
6.0 

3-1 
1.2 

6.2 


+0.87 
0.80 
0.77 
0.72 
0.71 

+0.71 

!  0.71 

!  0.70 

0.69 

0.69 

+0.67 
0.65 
0.62 
0.60 
0.56 


-  8.2-22 


7-5 
7.8 

7.1 
7-3 
7.6 
7-3 


m     .1 
7.0 


7-1 
7.0 


24 
23 
25 
25 
-24 

24 
26 

24 
25 

-25 
26 


7-3 

7-3 
7.0 

7.0I-26 


25 

25 
26 


12.9 
11.6 

44-5 

23-3 

5-2 

49.1 

38.2 

4.3 

28.5 
6.8 

52.3 
21.4 

15.0 

31.9 
4.8 

17-3 
16. 1 

55-7 

45-3 
20.6 

48.4 
II. 6 

195 

4.2 

40.1 

58-3 
2.1 

42.2 

5-3 
12.2 

32.7 
29.7 

4.6 
17.0 

59-7 
I.I 

35.3 
52.3 

37-9 
6.1 

15.8 

23-5 
14.8 

21.3 

lEph 


2 


8 


5  15.6-  821.0 
624.9-  7  13.9 
855-5-  448.1 


954.6 

10  0.8 

15  24.6 
20  15.8 
22  29.5 

641.3 
729.4 

9  59-9 

16  19.3 

8  10  28.2 

22  26.0 

*     533.6 

11  52.4 
2031.3 


+0.4174 
-0.8983 
-1.0922 

+1.0782 


-  3  50.9 

-  344.9ho.7040 

+0.1942 


+  I  28.7 

+  6  10.8 

820.3 


-0.9321 
+1.1012 


-  743-3+0.4855 

-  656.81+0.6347 

-  431.01+0.1876 
+  I  36.6+0.7147 

-  448.8+0.6737 

+  646.0-0.2694 
-1020.4-0.5980 


23 


-  4  14. 1 -1 .0230  o 
.,  ^+  4  7.6-1.2134! o 
17.4+  648.0+0.8005J0 

4  30.1^+11  50.7+0.3692  o 

5  0.3-1140.8.-0.1655  o 
18  4.8.+  o  56.2I-0.6579  o 
1847.5+  137-3-0.4212  o 


19  28.3 

6    2  21.9 


+  2  16.6-0.4345  o 
+  8  55.2 -0.1079!  o 


7    7.2-1030.0-0.2885  o 

7  33.1 -10   5.1 -0.2169  o 

II  45.2-  6   2.4-0.9381  o 

15  28.5-  227.6-0.9249I0 

1930.7+  125.4.-1.2195:0 
2  12.7+  7  51.9-0.1219.0 
5  3.0+1035.4-1.1976:0 
9  14.2-  923.31+0.2165  o 

10  16.4-  823.5I-0.3408  o 

10  23.8-  8  16. 4 -1. 1599 

10  41.0-  7  59.9:-o.4748 

11  0.1-741.61+0.5231 

12  13.2-  631.4 
12  18.5-  626.3 

14  37'-  445-3 

15  54.2|-  2  59.3 


18  31.9 
20  57.2 

o    5-3 


-  027.9 

+  151-5 
+  452.0 


-1.0740 
+0.2159 

-0.2347 

+0.03481  o 

-1.0925 

-I. 201 5 

-0.6181 


1-0 
o 
o 
o 


52  72  ho 

5269:  O 
5264  O 

5261 
5261 

5251 

5244, 

5241 

523Sro 

523s 
5235 

5237! 
52671  o 

5305 

5335 

5365 

5413 
5428 

5462-0 
5465;  o 
5554 
5559 
5564| 

5614-0 
5649  o 

5652  o 
5683  o 
5710  o 

5738 
5784 
5803 
5830 
5836 

5836-0 

5838 

5840 

5848 
5848 

5858 

5868 
5882 
5894 

5908 


-o 
o 
o 
o 
o 


-o 
o 
o 
o 
o 


050.^"^  SiS.^-^.Vlwo.^c^A- 


2618 
2628 
2648 

2656 
2656 
2694 
2723 


+68 

-  4 
-16 


-  4-80 


-6 

2734  +90 


2766 
2768 

2774 
2784 
2759 


700  •H29 


2 

2648 

2592 

2499 

2465 

2395 
2388 

2180 

2168 

2155 
2025 
1927 
IQ18 
1826 
1741 

1644 

1475 
1 401 

1287 

1258 

1254 
1247 

1237 
1203 

1201 

"51 
1098 

102 1 

0949 
08^4. 


II 

-14 
-3o:-90 

+75|-  I 

581-25 


-ao 

-80 
-80 


+90+16 
-80 

+54-33 

-83 
+17 


+73 
+84 

+54 
+90 

+84 


I-19 
-II 
-34 
-  7 
-9 

-59 

83 

-90 


29 
I 

14 

»^i3 

1+28 


+18 
+21 
-19 

19 

-44 
+21 

-44 
+37 


53 
-90 

-69 
-71 

-50 
-61 

-57 
-90 
-90 

-89 

-51 
-90 

'3^ 


8,-65 


-42-90 

+  1-75 

54-15 

-35-90 

k-36-32 

+12  -58 
+25-42 
-38-90 
-48-87 

rloh<^ 


^^. 


'^-^N 


IS) 
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The  Star's 


Name. 


r  Scorpii 

Z34  B.  Scorpii 

135  B.  Scorpii 

95  G.  Ophiuchi 

43  Ophiuchi 

163  G.  Ophiuchi 

X  Sagittarii  (var.) 

4  G.  S^ttarii 

10  G.  Sagittarii 

210  B.  Scorpii 

38  B.  Sagittarii 

CD -28°  14268 

48  G.  Sagittarii 

62  B.  Sagittarii 

66  B.  Ss^ttarii 

58  G.  Sagittarii 

68  G.  Sagittarii 

69  G.  Sagittarii 
86  B.  S^ttarii 

q>  Sagittarii 

6  Sagittarii 

aoi  B.  Sagittarii 

if  Sagittarii 

X  Sagittarii 

51  Sagittarii 

h  Sagittarii 

53  Sagittarii 

274  B.  Sagittarii 

308  B.  Sagittarii 

329  B.  Sagittarii 

336  B.  Sagittarii 


13  Piscium 

14  Piscium 

A  Piscium 

ai  Piscium 

22  Piscium 

25  Piscium 

51  Piscium 

136  B.  Piscium 

Tf  Piscium 

loi  Piscium 

105  Piscium 

4  Arietis 

t  Arietis 

35  B.  Arietis 

47  B.  Arietis 
20  H^  Arietis 

15  Arietis 

6  Arietis 

a6  Arietis 

r  Arietis 

M  Arietis 

9  Arietis  (mean) 

64  Arietis 


Mag. 


Red 'ns  from 
i9i5>o. 


Aa 


2.9 
6.4 
6.0 

6.1 

5-4 

6.3 
4.4 
6.2 

5-7 
5.8 

4-7 
6.4 

6.3 

6.0 

4.7 

6.1 
6.2 

6.3 
6.5 
3-3 
2.1 

5-9 
4.9 

4.9 
5.8 

4.7 

6.3 
6.1 

6.3 
6.1 

6.5 


6.4 

5-9 

4.6 

5.6 

5.8 
6.2 

5.6 

6.5 

3-7 
6.2 

6.1 

5.8 

5-1 
6.4 

6-5 

6.4 

5-9 

5.6 
6.2 

5-4 

5-7 
4.6 

5-8 


S 

+0.54 
0.50 
0.50 
0.40 
0.36 

1+0.29 
0.28 


Aa 


n 


Apparent 

Dcdina- 

tkm. 


6.4-28  2.5 
6.8    27  18.0 

6.4  28  21.2 
6.6   27  39.6 

6.5  28    3.8 

6.6-27  50.8 

6.6  27  48.1 
6.81  26  56.9 
6.5'  28    3.2 


I  0.271 

0.24!    6.4I  28  45.1 

1+0.21:- 

i  ^'^^i 
I  0.18 

I  o.i8{ 

'  0.18, 


1+0.17- 

0151 
j  0.15' 

'  o.is 

O.IO 

+0.08- 
'  0.04 

0.03 

+0.01 
0.00 

I 

-o.oi- 
>  0.02 
0.02 
*  0.04 

0.05 

-0.06- 


6.4-28  28.1 

6.3!  a8  55.3 
6.5'  28  19. 1 
6.3I  28  41.0 
6.8|  27    4.6 

6.4-28  28.3 
6.81  26  41.3 
6.8,  2648.6 
6.8'  2638.3 
6.6j  27    4.9 


6.8-26 

6.8  26 

6.9  25 
7.0  24 
6.8   24 

I 

6.8-25 
7.0  23 
7.0   23 

6.8  24 

6.9  22 

6.9-22 


24.3 

3-1 
24.4 

40.6 


54- 

4 

37 

37- 

9 


i-0.09-  1.5- 
0.09      1.5- 

-O.IO-  0.8  + 

,  007     o.5| 
0.08     0.1 

1-0.07-  0-21 
1+0.02+   2.3 


+0.03 
0.20 
0.23 
0.24 
0.28 

+0.32 

035 
0.38 

0-39 
0.38 

+0-43 
0.50 

0.54 
0.58 
0.68 


58.4 
50.2 

NEW 

^333 
I  43.0 

1  18.7 
o  36.2 

2  27.5 

1371 
6  29.2 


+  3-2+  8  53.5 
6.51  14  54.6 
6.5;  14  13.7 
7.i|  15  58.6 
7.6    16  32.1 

+  8.1 +17  24.3 
8.4   17  50.9 

8.4  17  37-6 
8.2  16  49.7 
9.0   19    6.1 

-  9.2+1930.7 

9.5  19  28.9 
10.4   2135.8 

9.8   1939.2 
21    0.2 


10.5 

'1+0.84!+ ll.S'.+2iV  2 $.6 


At  CoNjuNcnoir  dt  R.  A. 


Washington 
Mean  Tune. 


d 
8 


h     m 
231-9 


Hour 
Antk, 

H 


'!. 


h 

+  7 


m 

12. 6 +1.0037 

544.5+1017.3I+0.0159 

31.91+1.0685 

31.8l-0.1623 


9 


+10 
-  3 


5  59-7 
16  21.7 

20  28.3 

358-2 
534.6 
555.8 
9    0.8 

944.5 

13  18.5 

14  46.3 
16  50.2 

16  50.3 

17  6.6 

18  35-4 
20  48.0 

20  56.5 

21  16. 1 
3  40.1 

723.9 
1425.9- 

15  21 

19  13.6;-  2 
23  32.1!+  I 

23  48.2I+  I 
I  5.2:+  2 
I  12.4I+  3 

6  59.4+  8 
9  56.1  +11 

10  54. 7 -I  I 
MOON. 


10 


+  7 

+  9 

+  9 
-II 

-10 

7 
6 

4 
4 
3 
2 
o 
o 
o 
6 


+  024.6.+0.1341 

35.8-0.1530 
8. 1 -0.1889 
28.4I-1.0538 
34.21+0.1169' 
52.4-10.8426 

27.2!+o.6540 

3.I;+I.l682 

4.2.-10.6390 

4. 1 1+ 1. 0107 

48.5-0.6145 

23.3J+0.8783 
16.2-0.8207 
8.i,.^.6873 
10.7  --0.8439 
19.2,-10.0458! 


.9-  7 

.2|-  6 


11 


16 


16 


17 
18 


19 


20 


14 
15 

20 
o 

I 

2 

23 

4 

7 

9 
II 

15 
20 

23 

2 

2 
3 

7 

13 
17 
19 

3 


42.1 


-II 


52.1-  9 

7.2-  5 

-  I 

-  o 

-  o 

-  3 


6.1 
27.2 

3-2 
21.2 

7.5 

5-3 
22.0 

24.7 
52.7 


+  I 

+  3 

+  5 

+  7 
-II 


53.9,-0-33"! 
20.91+0.0094 

27.8-0.5496] 

44.5.-0.8410 

23.9-0.0486 

39.4'+o.i582' 

53.4-1.1536 

0.3 -1. 1348! 

34.o,+o.2539 

24.1j-0.4989 

39.5'-o.4822 


4.6+0.5914 
56.6+1.07611 

48.7-1.0449 

56.6+0.7734 

37.8l-0.8649 

2.8+0.19881 

20.6!-K>.482l| 

17.8-0.9237! 

29.9^1.0079: 
42.6;-K>.2579, 
4i.8i-i.204b| 
58.0,-0.83111 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 


5962 

5958 

5957 


5918 -0.0779  It^'+i; 

5930  0.0680  ^ai-^ 

5931  0.067a 

5957  0.0343 
5962  -0.0210 

5963 
5962 

0.0097 

0.0197  ♦■Mi-31 
0.0220  f^i*  i 


+0.0034 
0.0086  f 


h43ri» 


5950+0.0335 
5946  0.0382 


5941  0.0447 
5941  0.0447 
5940  0.0456 

+0.0503  tfe** 
0.0572  -#f» 
0.0577 
0.0587 
0.0784 

+0.0895 


5935 

5927 

5927 
5926 

5898 

5879 
5838 

5833 
5807 


0.1099 
0.1125 
0.123a 


5776  0.1347 
5774+0.1354 


5765 


5719 


0.1387 


5764  0.1390 


O.IS3S 


56961  0.1605 
568a+o.i628 


o.5oi4.-»o,2665  wM 
0.501 1 !  0.2663  »*♦>♦ 

o.  5ooO|-K>.2658r'3"'' 

0.4991 

0.4988 

0.4987 

0.4968 


0.49701+0.2522 


0.5015 
0.5022 
0.5028 
0.504a 


7-3 
4.9 

16.2 

40.2 

3-9 


-0.5532 
-♦0.1238 
+1.1767 
-1.2063 

.8856 


+  3    .  . 

+  914.0+0.3767 
-10  47.6-1.2029 
-  9   3.0I+1.2729 

I-  057-9 


0.2650  t^'J 

0.2647 

0.2646 

0.25S3 


0.2286 
0.2261 
0.22 
0.21^5 

+0.2126 
0.2083 


39.71-  719-3,-0.759510.5059 
57-6p  4   7-3-0.55320.5072 
3.6  _        _ 

53.7-  116.2+1.1767  0.5083  0.2043 
30.8 

21.8 

43.3 

49.2 -10  47 .01-1.2029  0.5149 

37.1-9   3.0+1.2729  0.5158 

57.6-  057.9+1.2x66  0.5x98 

^.tAjv\^  Vi-iro,6q74l  o.5a6^^az43ol(- 


0.5080  0.2055 
0.5083  0.2043 
0.5086  0.2035 

0.5102 -K>.x98i 

0.5130I  o.x""' 
0.X822 

0.1793 

Mi 


umt- 

bfPiF 

aUck 


N.S.    ' 


•1   • 
I. 


mil 

^34iJ 

ii5 


i 

-0-15 


1^3  W^ 


VB.T3»i  ii\ 


^1 
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At  CoNiVKcnoH  n  R.  A. 
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Ths  Star's 


At  Conjunction  in  R.  A. 


Limit- 

ingPai^ 

aUeb. 


Mag. 


11 

arii 

-28**  14268 

arii 

arii 

arii 
arii 
arii 
arii 
arii 

arii 
arii 
arii 
arii 
arii 

arii 
arii 
arii 
arii 
arii 

arii 

arii 

comi 

comi 

comi 

cx)mi 

comi 

comi 

us 

comi 

comi 
comi 
comi 
comi 
comi 

comi 
comi 
comi 

URY 


im 
im 
im 

IS 

is 

IS 

iS 
IS 
IS 

is 
is 
is 
is 
is  (mean) 

is 


5.8 

4-7 
6.4 

6.3 

6.0 

4-7 
6.1 

6.2 

6.3 
6.5 

3-3 
2.1 

5-9 
4.9 

4.9 

5.8 
4-7 

6.3 
6.1 

6.3 

6.1 

6.5 

5-7 
6.2 

5-7 

6.2 

6.5 
4.2 

6.0 

6.1 

5.4 

6.3 

4-3 

5.1 
6.0 

5.8 
6.1 

5-2 
0.7 


3-7 
6.2 

6.1 
5.8 

51 
6.4 

6s 

6.4 

5-9 

5-6 
6.2 

5-4 

5-7 
4.6 

5-8 


Red 'ns  from 


Aa 


s 
+I.I7 

113 

I. II 
1.09 
1.09 

+1.07 
1.07 

1.03 
1.03 

1.02 

+0.96 
0.91 
0.84 

0.82 
0.78 

+0.74 
0.74 

0.71 
0.71 
0.66 

+0.62 
0.61 

0.56 
0.52 

0.40 

•K).40 

0.38 
037 

•      •      • 

0.34 

+0.34 

0.34 
0.32 

0.24 
0.24 

+0.25 

0.22 
0.22 


-  6.4I-28 


coo 

+0.02 

0.02 

0.04 

+0.06 

0.08 

O.IOI 
O.II 
O.I 


Ai 


Apparent 

Declinor 

tion. 


Wathington 
Mean  Time. 


tt 


i 


+0.13  + 
0.18 


0.20 
0.24 
0.31 

+043 


6 
6.2 
6.0 
6.1 

5-9 

6.5 

5-9 
6.4 

6.3 

6.4 

5.8 

5-7 
5-4 
5-5 
5-5 

51 
51 
5-4 

5-4 
4.9 

50 

5-0 
4.8 

4-3 
4-7 

4.3 
4.6 

4.5 

•     a 
4.2 

3-9 
4.0 

4.1 

4.0 

3-9 

3.8 
3-9 
3-7 


4.7 
4.8 

5-2 
5-6 

6.1 
6.4 
6.4 

6.3 
6.8 


45-1 
2828.1 

28  55-3 
28  19. 1 
28  41.0 

h27  4.6 
28  28.3 
26  41.3 

2^  48.6 
26  38.3 

-27  4-8 
26  24.3 
26    3.1 

25  24.3 
24  40.6 


-24 

25 

23 
23 
24 

-22 

22 

22 

22 

8 


7-2 

7.6 
8.4 
8.0 
8.7 

+IO.I 


54-4 
4.4 

37-4 
37-6 

9-3 

58.4 
50.2 

4.5 

40.5 
14.8 


9  22.0 
751.8 

734.4 

7  18.1 

741.9 

8  20.6 
7  49-2 
7  "9 
425.7 

4  47-4 

5  8.4 
3  7-2 
3  57-2 
2538 

NEW 


/ 
7 
6 

9 

9 

9 
21 

19 
ai 


54.6 

13-7 
58.6 
32.1 

24.3 
50.8 

37-6 

49-7 
6.1 

30.6 

28.8 

35.8 

39-1 
0.2 


+24  25.6 


d     h 

8  15 
18 

20 

22 

22 

22 

9  o 

2 
2 
2 

9 

13 
20 

21 

10  I 

5 
5 
7 
7 

13 
16 

17 
23 

11  4 

15 
18 
z8 
20 

23 

12  I 

2 
2 

4 
13 
14 


Hour 
Angle. 

H 


m 
16.5 

53-1 
22.1 

27.7 
27.9 

44.4 
14.4 
29.1 

37-7 

57-5 

27.8 

15.6 

25-5 
21.8 

18.8 

42.7 
59-2 
17.8 

25-1 
19.6 

20.1 
20.0 
28.3 
28.9 

509 

1-5 
37-4 
57.8 

7 
13 


h 

-  3 
o 


m 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


o 
I 

5 

9 

9 
+10 

+11 

-  7 

-  4 

3 

+  2 

+  7 
5 

3 

-  3 
o 


33 
42 

35 
51 
35-4 

15    2 
17  49.8 
19  34.8 

20359 

MOON. 


17 


18 


19 


15  6.0 
17  22.1 
19  24.2 

^3  509 

436.5 

7  535 
9  58.8 

10  48.7 

11  25.7 

15  15-5 

21  35-5 
I  40.5 

328.1 
"  47-3 
23  55.5 


-10 
6 


33.0+0.8762 
5.2+0.6871 
20.1.+1.2039 
20.71+0.6724 
20.9,+!. 0459 

36.6-0.5877 
3.1 +0.9130 

".3,-0.7954 
20.5i-o.6613 

39.5I-0.8188 

5.81+0.0756 
27.0-0.3042 
26.i'+o.038o 
20.21-0.5254 

8.1,-0.8198 

2 1. 9 -0.02 18 
37.9+0.1867 
53.5;-!. 1366 
0.5-1. 1175 
18.21+0.2820 


x" 


24.41-0. 478 1  o 
26.7'-o.46i6  o 
28.4-0.2273  o 
18. 2!+!. 2956  o 
43.4-1.1181  o 

37. 2^+0.5028  o 

2.5-0.9461  o 

46.9.-0.7590  o 

18.0-0.5828  o 

20.3'+0.2929,'  o 

37.3+1.2622I0 
45-9''^o.7463|  o 

35-4!+o.5"3  o 
26.1-0.2736I  o 

43.6I+0.2802  o 


OI+  I 
3 

+  4 

+  4 

+  6 

-  8 

-  7 

-  7  17.21+0.7579  o 

-  4 

-  2 

-  I 


35.4,-0.7112 

53-7i+o.5897 
54.4-0.2820 


-10 

-  8 

-  6 

-  2 


2 

5 

7 
8 

9 

-II 

-  5 

-  I 

+  o 
+  8 

-  3 


41.6 
29.4 

30.9 
12.0 

253 

36.5 
38.0 


/ 


N. 


5914 +0.0219 
5903  0.0332 
5898  0.0379 
5890  0.0443 
5890  0.0443 

5889  +0.0452 
5883  0.0498 
5874  0.0567 
5873  0.0571 
5871  0.0581 

5839+0.0775 
5817  0.0885 
5772  0.1085 

5766  O.IIIO 

5738  0.1216 

5706+0.1328 
5704  o.i33| 
5694  0.1360 
5693  0.137 I 
5648  0.1 5 13 

5624+0.1583 
5616  0.1605 
5567  0.1738 
5526  0.1839 
5435  0.2045 

5418 +0.2081 
5413  0.2090 
5395  0.2127 
5358  0.2154 
5362  0.2190 

5352|+o.2209 
5351]  0.2211 
53361  0.2237 
5270  0.2353 
52651  0.2361 

5262+0.2366 
5244  0.2396 


f6i 

<-59 
f6i 

^58 
f6i 

-12 
+62 

-23 
-16 

-24 

^■25 
f  6 

+26 

-  3 
-18 

^■25 
+36 

-38 
-36 
^■43 


+ 
+ 


5 
6 

+19 

+67 

-29 


+  8 

-  4 
+39 

-  5 
+21 

-86 
+11 
-90 
^o 
-90 

-39 
-63 
-42 

-80 
-90 

-45 

-33 
-90 

-90 

-28 

-75 
-73 
-57 
+44 
-90 


+62J-17 
-i6|-90 

-  41-90 
+  6-82 


+52 

f72 


5232 
4962 


-1 .081 1 
+0.1837 
-1.2798 

-0.9095 

-0.8409 
-0.6365 

38.0+0.0394, 

26.5+1.0920' 
2.4 -1. 2919 

14.7 

6.2 

8.6 

35-7 
39-4 


-0.9733 
+0.2860 

-1.2965 

+1.1798 

+1.1200I 


o. 
o 
o. 
o. 

o. 
o. 
o. 
o 
o. 

o. 
o. 
o. 
o. 
o. 


5042 
5049 
5055 
5070 

5087 

5099 
5107 
5IIO 
5II2 

5128 

5154 
5172 
5180 

5217 


0.2414 
0.2427 


+0.2291 
0.2266 

0.2243 

0.2I9I 
+0.2I3I 

0.2088 
0.2059 


-28 

+35 
+72-  3 

+65-17 

+25-59 

+54-29 

+75-  4- 

+   2'-90 

+73.-13 

+26-60 


-17-75 


+54-30 

-35-74 

-  6-73 

-  2-73 

+10-71 

_  +46-34 

0.2048  +90+24 
0.2039 1-39 

+0.1985 
0.1889 
0.1825 

0.1795 1 
0.1653 


\  o.^i'\ajV<i,i.«p& 


-1915 j; 


IBph  isl 
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H.  Vimnis 

S-5 

*i-S3 

-'7-3 

-17  48.6 

1    8  2.<;.6 

-  5   7-9 

-0.3240 

0.5727 -o,»»33 

h  i 

-77 

G.   Virgtnis 

6.4 

18,1.7 

-  429-= 

-0.1922 

os;32 

0 

-61 

G.   Virginis 

57 

iS  ig.6 

9  44-6 

-  3S'-9 

-03043 

05737 

2207 

"9 

-61 

G.  Ubne 

6-5 

ao   4.3 

t6  16.4 

■t-  2  24.9 

-f0.0226 

0-5783 

207, 

■-34 

-42 

G.  Ijbre 

6.4 

3.53 

1049.2 

3047-2 

*  645-1 

-0.1483 

0-5813 

1969 

"■25 

-s* 

G.  Libw 

6.1 

*'Si 

-JO  38.4 

21  11.9 

M    8,9 

-H3,o779 

0.38.6 

-0 

i960 

+28 

-48 

B.  Libr= 

S.7 

I-S4 

8     111-S 

no  S9.0 

-0.7781 

0.5843 

,864 

-90 

G.  Libra 

6.1 

2.51 

4  440 

-  937-0 

-0.7617 

0,5866 

0 

1776 

-90. 

G.  Libre 

1,50 

22    5-4 

835-0 

-  SSS-3 

-1.0464 

0.5889 

1675 

-29 

-90- 

B.  Libra 

6-3 

2.49 

24  "J -3 

'4  59-3 

+  013-4 

'■0-0337 

0-3925 

0 

1500 

h29 

-42 

Libra 

S-o 

"■47 

-23  3 J. 8 

17  42 -S 

+  249.9 

-1.0181 

0-5939 

1422 

-29 

-90- 

Scorpii 

2.47 

25  29.8 

21  43.8 

►  641-3 

-1-0.37 18 

0.59.57 

130S 

►45 

-23 

Scor^ii 

2.46 

*s  4.7 

22  43-6 

+  7  38.6 

-0.1742 

0,3962 

"75 

n6 

-54 

B.  Scorpii 

5-4 

3-4S 

22  so-6 

^  7  45-3 

-0.9780 

0.5962 

-28 

-90 

Scorpii 

59 

2.46 

3A  S9.8 

13    7-3 

+  8    1.3 

-0-3054 

0.3963 

0 

1263 

no 

-62 

Scorpii 

5-7 

+2-47 

-12.9 

-26    1,2 

^3  -5-6 

*  8,8.8 

+0-6743 

0.5964 

-0 

"54 

+62 

-  6 

B.  Scorpii 

5-4 

24354 

3    036,0 

^  926.4 

^,8927 

0,5970 

12,8 

-23 

-90 

Scorpii 

30 

3,46 

IS  52.4 

041  ' 

+  931-3 

+0-3738 

05970 

1216 

+45 

-23 

B.  Scorpii 

2-45 

2538.0 

222.5 

.,.    8.; 

-x),o672 

05977 

1165 

•■3 1 '-47 

B.  Scorpii 

6.4 

'■43 

24*9-8 

2  36-0 

-..2248 

0-5977 

.158 

-S°|-84 

B.  Scorpii 

SS 

+2.44 

-26    6.J 

4    9-' 

^"''11 

+0.1989 

0.5982 

-0 

1110 

t-34|-32 

B.  Scorpii 

6.0 

2.4J 

25  '5-9 

641-4 

-843-5 

-0.9077 

0-S991 

1031 

-25I-90 

Scorpii 

31 

25  S3-6 

9    3,0 

-  628,8 

-1.01380,3997 

09S7 

-33-90 

Scorpii 

3.39 

26  14.8 

12    4.4 

-  3  34-'> 

-0.4381  0.6004 

0860 

-  I -71 

B.  Scorpii 

6^1 

339 

2621,4 

12  48.3 

-   2  J3,0 

-0,3913  0.6006 

0 

0S37 

+  1-69 

Scorpii 

2.9 

H.40 

-28    2.6 

14  26,8 

-  I  17.6 

+1.1613  0.6009 

0784 

t62  +33 

B.  Scorpii 

6.4 

'.it 

27  18.0 

17  34-1 

+  141. 7 

ho.igoo  0,6013 

0683 

•■30-33 

B.   Scorpii 

6.0 

2.38 

2821.3 

17  49.0 

+  156-0 

+1.2284  0.6013 

0674 

+62+42 

B.   Ophfuchi 

6.Z 

1-28 

9-7 

2624-1 

4     -55-7 

-1.1681  0,6016 

-So'-90 

G.   Ophiuchi 

6.1 

2.28 

9.0 

27  39-^ 

3  57-3 

^.usl 

+0.0196  0.6014 

0 

034' 

.18-43 

Oph.(iitslnr) 

S-4 

.1.14 

-9-6 

-a6  28.0 

5    4-4 

—  7-3 

-,.2009 

0.601  J 

-0 

a^<l^ 

^'J^ 

•*^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 


Tbs  Star's 


At  Con  junction  in  R.  A. 


Umitr 

ing  Par- 

aUeb. 


Name. 


^.  Ophiuchi 

Sagittarii  (var.) 
!>.  Sagittarii 
^.  Sagittarii 
B.  Scorpii 

B.  Sagittarii 

^.  Sagittarii 

B.  Sagittarii 

[>.  Si^ttarii 

^.  Sagittarii 

'^.  Sagittarii 
B.  Sagittarii 

Sagittarii 

Sagittarii 
B.  Sagittarii 

0.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
Sagittarii 

B.  Sagittarii 
Sagittarii 
S^ttarii 
Sagittarii 
Sagittarii 

Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 

Capricomi 
B.  Capricomi 
Capricomi 
Capricomi 
Capricomi 

Capricomi 
B.  Capricomi 
Uranus 
Capricomi 
Capricomi 

Capricomi 
Capricomi 
Capricomi 
B.  Capricomi 
Capricomi 

Aquarii 
B.  Aquarii 
5.  Aquarii 

Aquarii 
B.  Aquarii 

5.  Aquarii 
B.  Aquarii 
B.  Aquarii 

Piscium 

Piscium 

Piscium 


Mae 


Red 'ns  from 

19x5.0. 


6.3 
4.4 

6.2 

5-7 
5-8 

4.7 

6.3 

4.7 
6.1 

6.2 

6.3 

6.5 

3-3 
2.1 

6.4 

6.4 

5.8 
6.1 

5-9 
4.9 

6.1 
4.9 

5-5 
5.8 
4-7 

6.3 
6.1 

6.3 
6.1 

6.5 

5-7 
6.4 

5-7 
6.2 

6.5 

4.2 

6.1 

6.0 

6.3 
4.3 

5-1 
6.0 

5.8 
6.1 

5-2 

5-4 
6.0 

6.3 

6.4 
5.8 

6.3 
6.1 

5-5 
6.4 

5-9 

4.6 


.1  .      ... 

!       » 

1+3-03 
3.02 

2.99 

3.00 

3.01 

+2.97 
2.94 
2.91 

2-93 
2.86 

+2.87 
2.86 
2.81 

2-75 
2.70 

+2.70 
2.68 
2.66 
2.66 
2.64 

+2.62 
2.58 
2.56 

2.53 

2-53 
+2.48 

2.48; 

2.42 
'  2.36; 

!  2.34; 
+2.26 

I    2.0li 
.98I 


A3 


n 


Apparent 
Declina- 
tion. 


+ 


.98 

•94] 

.91 
.86 


-7.8 

7-5 

7-7 
6.8 

6.4 

-5.8 

5-3 

5-5 
4.8 

4.9 

-4.8 
4.8 

3-5 
3-0 
3-2 

-30 
2.9 

2.6 

1.8 

1.9 

-2.2 
1.4 
1.6 
0.6 

05 

-0.7 

-0.7 
+0.3 

05 
0.7 

+1-3 
2.0 

^'3 
30 
2.5 

+2.7 

33 


.85 
.81 

.66 
.66 
.661 
.6o| 
.60; 

•47 
.41 

.28 

•25 
•17 

•15 

•13 

•05 
0.96 

0.9s 
+0.88 


3-5 
3-5 

+3-5 
3.8 
4.0 
3-6 

4.0 

+4.2 

3-7 

4.3 
4.2 

4.1 

+4.2 

4.3 
4.6 

4.5 
4.6 

+4.0 


-27 
27 

26 

28 

28 

-28 
2% 

27 
28 

26 

-26 
26 

27 
26 

24 

"25 
24 

24 
26 

25 

-24 
24 
24 
24 
25 

-^3 
23 
24 
22 

22 

-22 

8 
8 

9 
7 

7 

7 
6 

7 
7 

4 
4 
5 
3 
3 


9 
8 

7 
5 

5 

5 

3 
I 

I 

+  I 


Washin^n 
Mean  Time. 


d     h 


8 


50.8 
48.1 

56.9 

3a 

45-1 

28.1 

19. 1 

4.5 
28.2 

41.2 

48.6 

38.3 
4.8 

24.3 
59-5 

3-7 
57-9 
47-5 

3-0 
24-3 

19-5 

40.5 

7.8 

54.4 
4.3 

37.3 

37-5 
9.2 

58.3 
50.1 

4.4 
21.0 
14.7 
21.9 

51.7 

34.2 
41.8 

48.5 
49.1 

11.8 
25.6 

47-3 

8.3 

71 
571 

58.9 
27.8 

20.3 

24.4 

26.4 

158 

lO.O 

57.5 

33-2 
42.9 

18.8 

[Bph  isl 


m 


Hour 

Ansle. 

H 


m 


1  2333.1+  833.2+0.2299 


8 


I    5-4 
125.7 

423.3 

5    5-3 

831.3 


+10   1.S.+0.1975 
+1020.8-0.6469 


-1049.3 
-10  9.1 


+0.5020 
+1.2130 

+1.0348 
+1.0261 


-  6519 
"  55-7r  336.3 

12  II.6,-  3  2I.l|-0.2025 

13  37.6.-   I  58.81+1.2637 

I5  46.i|+  o  4.3-0.4005 

15  54.4+  012.3-0.2694 

16  13.3 1+  030.4,-0.4228 
22  27.0J+  628.4+0.4588 

2  5-7+  958.1 

3  17.3 +"   6.7 

4.6 


/ 


N. 


0.6104 
0.6099 
0.6098 
0.6085 
0.6082   0.0239 

0.6064+0.0355 


0.6045 
0.6043 
0.6034 


+27 
+25 


+0.0051 
0.0103 
0.0115 
0.02 16 1+44 
+61 

■1-62 
0.046614-62 
0.0476 
0.0522 


-30 
-32 


-18-^ 

-15 
+41 

+21 
+20 
-56 


+  8 


6 


4 
451.8 

7  5-2 
859.8 

954.2 

9  55-3 
13  43-4 

13  49-2 

17  59-2 

18  15.2 

19  31.6 
19  38.6 

I  23.8 
4  20.1 
518.6 

11  19.4 

I  1-5 
328.7 

538.2 
613.8 

^33'^ 

12  47.7 

14  0.1 

14  15.9 
16    8.7 

1  25.1 

2  9.1 

236.5 
524.1 
7    9-5 

15  51.6 

19    3.7 
6  10.5 

844.4 

15  4-2 

16  II. 7 
18  27.6 

2    1.3 

10  55.9 
12    7.4 

16  27.6 


+0.0917 
-1.2202 

-1.0747 


+11  52.2 

-II  22.6-1.0949 

-  9  14.61-1. 0444 

-  724.6+0.4340 

-  632.5-0.1174 

-  631.4-1.2067 

-  252.3-0.4034 

-  246.8-0.9436 
+  1 13.4 +0.383 1 

I  28.7  +0.5882 

+  242.1-0.7116 
+  248.8-0.6926 
+  820.8+0.6868 
+11 10.4-0.0607 
-II  53.2 -0.0441 

-  6  5.8+0.1880 
+  7  7.0-1.0844 
+  929.2-0.6984 
+11 34.2 +0.9081 
-II  51.4-0.5300 

-  936.7-0.3461 

-  5 307 +0-6955 

-  420.6+0.0329 

-  4   5.4+1.1451 

-  2  16.2 +0.9109 

+  6  42.2 +0.1 1 79 
+  724.9+0.6690 
+  751.4+1.1448 
+1033.8-0.3247 
II  44.1  +0.9709 

-  3  18.0+0.9968 

-  o  II. 7,-0.8872 
+1035.4.+0.6997 
-10  55.2 1+0.3570 

-  446.3.-0.1310 

-  340.7,-0.0312 

-  I  28. 7, +0.4490 
+  5  52.2+1. 1042 

-  928.1 +0.8197 

-  8  18.6 +1.3040 


0.6020  0.0592 

0.6019+0.0596 
0.6017   0.0606 


^62+52 
-  I 


0.5971 
0.5941 

0.5931 
0.5924 
0.5918 
0.5897 
0.5880 
0.5871 


0.0800 
0.0910 
0.0946 

+0.0969 
0.0992 
0.1056 

O.IIIO 

0.1 135 


+ 
-  2 
+46 

f27 

-51 
-37 


5-60 


+47 
+18 


0.5871 +0.1135 


0.5835 
0.5834 

0-5794 

0.5791 

0.5778 

0.5777 
0.5718 


0.1238 
0.1241 
0.1350 

o.i356h59 
+0.1388 
0.1391 
o.i53oJf65 
26 


+  5 
-26 

+47 


-10 
-  9 


0.5688;  0.1597 
0.5678  0.1619 

0.5615+0.12.47 
0.5475  0.2000 


S. 


-71 
-18 

"38 

"«5 

-90 


^39-90 
34-90 


-19 
-50 
-48-88 


0.5451 
0.5430 
0.5424 

0.5402 
0.5362 
0.5346 
0.5348 
0.5331 
0.5252 
0.5246 
0.5242 
0.5220 
0.5207 

0.5145 
0.5124 

0.5060 

0.5048 

0.5019 

0.5015 
0.5006 


0.4959 
0.4957 


0.2039 
0.2073 
0.2082 


^27 
■1-40 

-27 
-  I 

+71 

8 


-69 
-90 
-22 
-II 

-90 
-90 

-  5 
-47 
-46 


+0.2117 
0.2175 
0.2190 
0.2195 
0.2219 

+0.2325 

0.2333 

0.2337 
0.2365 

0.2381 

+0.2452 
0.2474I-  5 
0.2535  +82 
0.2546  Jf63 
0.2568 

+0.2571 
0.2576 


-33 
-90 
-90 

+  7 
-77 

+18-64 


0.4980  0.2589 


0.2592 
0.2592 


+72 

+38 

+72 
+73 

+45 
+75 
+75 
+23 
■•-76 

+78 


+36 


-  6 
-42 

+24 
+  7 

-37 

-  8 
+22 
-62 

+10 

+11 
-90 

-7 
5 
-50 

-45 
-20 

+17 


+41 
+69 
f86 
f88-  I 

+88+35 
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1 

Limit* 

Ths  Star's 

At  Conjunction  in  R.  A. 

aOds. 

Name. 

Mag. 

Red 'lis  from 

19J5.0- 

Apparent 

Declmar 

tjon. 

Washington 
Mean  I^e. 

Hour 
Angle,         Y 

x" 

/ 

N. 

& 

% 

n 

H 

0       / 

d     h     m 

h     m 

• 

• 

2Z 

Piscium 

56 

+0.86 

+   4.6 

+  0  36.3 

8  2031.0 

-  0   8.9 

+0.9620 

0.494S 

+0.2582 

♦90 

+  7 

92 

Piscium 

5.8 

0.84 

41 

a  27.5 

21  53-6 

+  I  II. 4 -0.6973 

0.4944 

0.2579 

♦•7 

-« 

as 

Piscium 

6.2 

0.84 

4.4 

137-2 

22  30.3 

+  1471 

+0.3734 

0.4944 

0.2578 

f65-24 

51 

Piscium 

5.6 

0.66 

4.7 

629.3 

9  20    7.0-  I  12.0I+0.5579 

0.4950 

0.2496 

f78-i4 

136  B. 

Piscium 

6.5 

0.61 

4.4 

853.6 

10    0  56.4 

+  3295 

-0.8816 

0.4958 

0.2468 

-3-«« 

n 

Piscium 

3.7 

+0.44 

+    5.1 

+14  54.6 

4    3-3 

+  s  50-7 

-1.0964 

0.5034 

+0.2245 

-19-75 

1 01 

Piscium 

6.2 

0.44 

5-3 

14  137 

6  20.2 

+  8  3.6+0.1653 

0.5043 

0.2222 

^53 

-30 

los 

Piscium 

6.1 

0.42 

5-2 

IS  58.6 

NEW 

823.1 
MOON. 

+10  3.0 

-1. 3 140 

0.5051 

0.2199 

-41 

-74 

38  B. 

Aurigae 

6.5 

+0.59 

+  8.4 

+27  34.8 

16  11  25.2+  957.2 

-0.3454 

0.5468 

+0.0371 

f24 

-37 

47  B. 

Auriese 

6.0 

0.61 

8.4 

27  55.6 

13431 

-II  49.6 

-0.6509 

0.5472 

0.0315 

f  6-57 

354  B. 

Taun 

6.4 

0.65 

8.4 

27  52.5 

1846.7 

-  6  56.5 

-0.4648 

0.5479 

0.0191 

♦■17 

-43 

a 

Tauri 

1.8 

0.68 

8.4 

2832.3 

21    8.7 

-  439-3 

-1. 1 640 

0.5482 

0.0133 

-35-61 

107  B. 

AurigK 

6.5 

0.71 

8.2 

27  36.6 

16     I  29.1-  028.0 

-0.0984 

0.5484 

0.0026 

fjfi-JO 

112  B. 

Auriese 

5.7 

+0.71 

+  8.1 

+26  52.5 

2    2.7+  0  4-5 

+0.7186 

0.5485 

+0.0012 

♦90  «3 

406  B. 

Taun 

5-6 

0.77 

8.2 

27  56.7 

813.0 

+  6   2.0 

-0.5094 

0.5486 

-0.0141 

♦■I4-4S 

136 

Tauri 

4.6 

0.78 

8.0 

27  35-7 

916.9 

+  7   3.7 

-0.1375 

0.5486 

0.0167 

^35 -«3 

415  B. 

Tauri 

6.1 

0.82 

8.0 

27  34-3 

12  43-4 

+1023. 1 

-0.1828 

0.5484 

0.0253 

f33-26 

37 

Geminorum 

5-7 

1.06 

6.3 

25  29.1 

17  13  134 

+10  2.8 

+0.7689 

0.5445 

0.0843 

t90H5 

39 

Gcminorum 

6.2 

+  1.08 

+  6.4 

+26  II. 7 

1447.9 

+1134-0 

-0.1494 

0.5440 

-0.0880 

^35 

-30 

40 

Geminonim 

6.3 

1.09 

6.3 

26    1.9 

15    6.1 

+1151-7 

+0.0035 

0.5439 

0.0887 

^4«h2 

52 

Geminorum 

6.1 

1. 16 

5-6 

25    2.1 

22    4.3 

-  5  24.3 

+0.4249 

0.5419 

0.1046 

♦•71 

-  2 

A 

Geminorum 

51 

1.20 

S-4 

25  130 

18     2    6.2 

-  I  30.6 

-0.2140 

0.5406 

0.1 136 

^31 

-3^ 

176  B. 

Gcminonim 

6.3 

1.27 

4.6 

24  33-2 

856.1 

+  5   S-7 

-0.3133 

0.5383 

0.1284 

fa6p43 

181  B. 

Geminorum 

6.0 

+  1.28 

+    4.6 

+24  25.0 

923.0 

+  S3I-6 

-0.2227 

0.5382 

-0.1294 

*3i-:^ 

187  B. 

Geminorum 

6.3 

1.27 

4.2 

23  130 

10  13.7 

+  620.7 

+0.9795 

0.5379 

0.1312 

♦90 

+26 

K 

Geminorum 

3-7 

1-30 

4-4 

24  36.2 

II  49.3 

+  753.1 

-0.7483 

0-5373 

0.1345 

f  I 

^ 

82 

Geminorum 

6.3 

I-3I 

3-9 

23  21.2 

13  45-5 

+  945.5+0.3541 

0.5366 

0.1385 

^5 

-10 

SB. 

Cancri 

6.4 

1.38 

3-5 

23  49- 1 

1935.4 

-  836.2 

-0.9950 

0-5345 

0.1503 

-15 

-66 

9 

Cancri 

6.2 

+1.40 

+  30 

+22  52.8 

22    5.8'-  6  10.7 

-0.3547 

0.5335 

-0.1552 

«4 

-4» 

M 

Cancri 

5-5 

1.40 

2.6 

21  49.8 

22  48. ip  529.8 

+0.6785 

0.5333 

0.1566 

f90 

+  5 

49  B. 

Cancri 

6.0 

1-45 

1.8 

21     I.O 

19     4  47.0 

+  017.5 

+0.5897 

0.5310 

0.1680 

*«4 

- 1 

V 

Cancri 

5-5 

I-5I 

1.2 

20  43-9 

10  42.2 

+  6    1.3 

-0.1270 

0.5288 

0.1787 

^37 

-39 

39 

Cancri 

6.5 

1-55 

0.8 

20  18.5 

14  16.2'+  928.4-0.3182 

0.5275 

0.1849 

f36 

-SO 

40 

Cancri 

6.5 

+1-55 

+  0.7 

+20  16.3 

14  18.7,+  930.9-0.2866 

0.527s 

-0.1850 

f38 

-4» 

X02  B. 

Cancri 

6.5 

1-54 

0.6 

19  58.3 

1424.0 

+  936.0+0.0226 

0.5274 

0.1851 

M5 

-3» 

B 

Cancri 

6.3 

1-54 

+  0.6 

19  50.8 

1426.6+  938.5J+0.1490 

0.5274 

0.1852 

^S^ 

-25 

s 

Cancri 

4.2 

1-55 

-  0.2 

18  28.0 

1630.4  +  1138.3 

+1.2538 

0.5267 

0.1887 

f88 

+4* 

139  B. 

Cancri 

6.1 

1.59 

0.1 

19    9.0 

19  26.3 

-  931-3 

-0.0445 

0.5257 

0.1935 

MI 

'If* 

A' 

Cancri  {yar.) 

6.2 

fi.Sa-  0.9 

■^1733.3 

21  42.6-  719.3 

+1.2303 

0.5249 

-0.1972 

f90 

^3« 

227  B. 

Cancri 

6.4 

1.70I     2.8 

15  43-9 

20  1025.7}+  459.9 

+0.5504 

0.5210 

0.2163 

*79 

-9 

12  B. 

Leon  is 

6.3 

1-74 

2.6 

16  57.1 

12  32.IJ+  7    2.4 

-I. 2140 

0.5205 

0.2192 

-30 

■73 

7 

Leonis 

6.2 

1-77 

3.9 

M45-5 

17  41-2,-11  58.1 

-0.0173 

0.5192 

0.2261 

M3 

-39 

II 

Ivconis 

6.5 

1.78 

4.0 

14  43-9 

1845.2J-1056.0 

-0.2296 

0.5190 

0.2274 

♦•31 

'9 

^ 

Leonis 

5.6 

+1.81 

-  4.4 

+14  24.6 

21  35Q-  810.6 

-0.5392 

0.5184 

-0.2310 

*-i5 

^ 

y 

Leonis 

«>.o 

1.86 

5-7 

12  50.9 

21     4  51.6-  I    8.3 

-0.5886 

0.5172 

0.2394 

^13 

-73 

A 

I.,eonis 

4.6 

1.88 

71 

10  24.8 

9  44-4+  3  35-6 

+0.8065 

0.5166 

0.2446 

fOO 

f  I 

a 

Leonis 

1-3 

1.90J     6.4 

12  22.9 

9  58-0 

+  3  48.7 

-1.3278 

0.5166 

0.2448 

-40 

-78 

44 

Leonis 

5-9 

1.96 

8.4 

912.9 

18  27.9-11  56.9 

-0.1053 

0.5161 

0.2529 

^38 

-47 

48 

Leonis 

5-2  '+1.98 

-  9  4 

+  7  23.3 

23  16.Q-  7  16.7 

+0.5808 

0.5162I-0.2S69I 

f8o 

-i» 

49 

Leonis 

5-7 

2.00 

8.8 

9    5-2 

23  23-3-  710.5 

-1.2247 

0.5162 

0.2570 

-t% 

-81 

37 

Sextantis 

6.3 

2.03 

10.2 

649.1 

22     4  57-4-  146.5 

-0.2933 

0.5165 

0.2611 

4^28 

-S9 

5$ 

Leonis 

6.1 

2.08 

10.7 

638.2 

956.4+  3    3.4 

-1.4097 

0.5171 

0.2642 

"P 

-73 

d 

Leonis 

50 

2.08 

II. 8 

4    4.2 

12  13.2  +  5  16.0 

+0.6523 

0.5175 

0.2656 

fi6 

-9 

7S 

Leonis 

5.4 

+2.15 

-130 

+  2  28. s 

20  33-9 

-1038.7 

+0.0693 

0.5193 

-0.269s 

Ml 

-39 

IKlAx  is\ 
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T,hnit. 

Tbs  Star's 

At  CONJUNCTIOIN  IN  R.  A. 

ingPar- 
aUels. 

Name. 

Mag. 

Red 'ns  from 
19x5.0. 

Apparent 

Dedinft- 

tion. 

WashmjEton 
Mean  Time. 

Hour 
Angle, 

H 

Y 

yf 
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N. 

S. 

s 

^•^  • 

0       1 

d     h     m 

h     m 

0 

0 

Sagittani 

47 

+4.10 

+   2.9 

-as    4.3 

27  1341.4'+  030.9 

+0.8983 

o.5947-K>-i4a8| 

*^5 

+  9 

S^ttarii 

6.3 

4.04 

3-1 

23  37-3 

14  54.3  +  I  40.8 

-0.3681 

0.5935 

0.146Z 

f  8-66 

1 

B.  S^ittarii 

6.1 

4.04 

31 

23  37-4 

15    1.0.+  147-3 

-0.3491 

0-5934 

0.1463 

fio-66 

B.  Sagittarii 

6.3 

4.03 

4.4 

24    91 

2030.1!+  7    3.1 

+1.0203 

0.5880 

0.1606 

+66+17 

B.   Sagittarii 

6.1 

3.98 

5-2 

22  58.2 

23  17.9+  944.2 

+0.3007 

0.5851 

0. 1674 

+46-117 

B.  Sagittarii 

6.5 

-^3-97 

+  5.5 

-22  50.0 

28     0  13.7 

+1037-7 

+0.3203 

0.5841 

+0.1697 

+46-36 

Capricomi 

5-7 

3.91 

6.8 

22    4.3 

556.6 

-  752.7 

+05675 

0.5781 

0.1824 

+62j-I2 

Capricomi 

53 

3-73 

8.3 

18  26.2 

15    2.1+  052.1 

-1.3381 

0.5684 

0.2013 

-57,-72 

B.  Capricomi 

6.4 

370 

9.1 

18  20.8 

1856.6+  437.9 

-0.6289 

0.5642 

0.2084 

f  2-87 

Capricomi 

5-7 

367 

9.6 

18  14.6 

21  16. 1 

+  652.4 

-0.2455  0.5617 

0.2124 

+22-57 

Capricomi 

6.2 

+3.69 

+10.2 

-19  21.8 

23  18.9 

+  850.7 

+1.3256  0.5595 

+0.2158 

+71+46 

,  Capricomi 

6.5 

3  64 

10. 1 

17  51.6 

23  52.6 

+  923.2 

-^•0735  0.5589 

0.2167 

*-3i-47 

Capricomi 

4.2 

3.62 

10.4 

17  34-1 

29    2    4.7 

+11  30.6 

+0.1120 

0.5566 

0.2202 

MI  -37 

B.  Capricomi 

6.1 

3.58 

"•3 

1741-6 

6    5-9 

-  836.7 

+1.1379 

0.5524 

0.2260 

+72  +23 

Uranus 

6.0 

•    •    • 

«    •    • 

16  59-3 

6  21.6 

-  821.6 

+0.4796 

0-5533 

0.2268 

+63-18 

Capricomi 

5-5 

+3-53 

+10.8 

-1531-3 

6  24.1 

-  8  19.1 

-1.0008 

0.5521 

+0.2264 

-18-90 

Capricomi 

4-3 

3-54 

11.8 

17  II. 6 

9  16.4 

-  532.9 

+1.3561 

0.5492 

0.2303 

+70+50 

Capricomi 

51 

3-39 

12.5 

1425.4 

18    3.9 

+  2  56.7 

+0.6047 

0.5405 

0.2407 

+72;-ii 

Capricomi 

6.0 

3-39 

12.8 

14  47-1 

1845.6 

+  3370 

+ I. 1432 

0.5399 

0.2414 

+75+22 

B.  Capricomi 

6.1 

332 

13.0 

13    7.0 

21  50.6 

+  6359 

+0.1813 

0.5370  0.2445 

<-49-34 

+23I-63 

B.  Aquarii 

6.0 

+3.12 

+13.9 

-  9  27.6 

80  1049.5 

-  4 504 

-0.3458 

0.5260+0.2546 

Aqtiarii 

5-3 

309 

13.8 

8  14.7 

12  26.9 

-  3  16.2 

-I. 1926 

0.5247I  0.2555 

-26-90 

B.  Aquarii 

6.1 

Z'^Z 

14.0 

659.1 

17  54.6 

+  2    1.3 

-I.IOII 

0.5207!  0.2584 

-19I-90 

G.  Aquarii 

6.3 

301 

14.9 

820.1 

21  35.1 

+  525.3 

+1.2148 

0.5183!  0.2598  +821+27 

Aquarii 

6.4 

+2.97,+i4.9 

-  7  24.2 

23  52.1 

+  7  47-9 

+0.8817 

0.5167+0.2607 

r83  +  3 
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B.  Aquarii 

5.8  +2.88+15.0 

-  5  26.2 

1     5  55-5 -10 19-6 

+0.4081  0.5130 

+0.2622 

+66 

-22 

G.  Aquarii 

6.3    2.87 

15.0 

515-6 

7          0.2;-     916.9 

+0. 5061  j  0.5124 

0.2624 

*-73 

-17 

B.  Aquarii 

6.1  +2.85 

+15.2 

-  5    9.9 

9  10.5-  710.5 

+0.9764:0.5112 

+0.2628 

^85 

+  9 

B.  Piscium 

6.4  1  2.68 

14.6 

0  10.3 

2035.9+  354-8-1.2889 

0.5059 

0.2631 

-32 

-90 

Piscium 

6.4    2.65 

15.4 

-  I  33-1 

2     I    1.3+ 8  12.5 +1.3380 

0.5042 

0.2626 

+86 

+39 

Piscium 

5.7    2.59   14.6;+  I  38.1 

3  22.21+1029.3,-1.4326 

0.5034 

0.2622 

-59 

-66 

Piscium 

4.6    2.56   14.8 

I  19.0 

6  21.9 

-1036.3 -0.3110 

0.5025 

0.2615 

f27 

HSi 

Piscium 

5.8  +2.501+14.8J+  2  27.7 

II  37.7 

-  5  29.5;-©.  1620 

0.5012 

+0.2601 

*-35|-52 

Piscium 

6.2 

2-51 

15.1 

I  Zl'Z 

12  13.4 

-  454.8+0.8905 

0.5010 

0.2599 

*-9o,+  3 

Piscium 

5.6 

2.28 

14.6 

629.4 

8    9  17. 1 

-  826.8+1.0390 

0.4989 

0.2494 

f90+i4 

B.  Piscium 

6.5 

2.24 

13.9 

8537 

14    0.7 

-  351.2-0.3940 

0.4991 

0.2462 

+23 

-63 

Piscium 

6.3     2. II 

13. 1 

12  30-3 

*    333.4 

+  9  18.4 -1. 062 1 

0.5007 

0.2351 

-16 

-77 

Piscium 

3.7  +2.00I+12.6 

+14  54.7 

1644.5-  I  53. 3 '-0.6842 

0.5039 

+0.2219 

+  7 

-75 

Piscium 

6.2 

1.98 

12.8 

14  13.9 

19    0.2+  018.5 +0.5613 

0.5046 

0.2193 

+79 

-9 

Piscium 

6.1 

1-97 

12.4 

15  58.7 

21    1.9-+  2  16.7-0.9146 

0.5052 

0.2170 

-  7 

-74 

Arietis 

6.4 

1.94;   12. 1 

16  59-5 

*    037.9+  546.4-1.2549 

0.5065 

0.2127 

-34 

-73 

Arietis 

5.8  1  1-93 

12.2 

16  32.2 

I  28,0+  635.0-0.5782 

0.5068 

0.2117 

^■13 

-^ 

Arietis 

5.1  ,+1.90+12.0 

+17  24.4 

6  12.8+11  II. 5-0.5453 

0.5085+0.2057 

+14 

-66 

B.  Arietis 

6.4 

1.87    11.8 

17  50-9 

929.4-  937.7-0.3660 

0.5098  0.2014 

+24 

-55 

B.  Arietis 

6-5 

1.85    12.0 

1737.7 

II  34.5-  736-3+0.2937 

0.5107 

0.1986 

+61 

-20 

H*.  Arietis 

6.4 

1.85'  12. 1 

16  49.8 

12  24.3-  648.0+1.3394 

0.5110 

0.1974 

*-75 

+53 

Arietis 

5-9 

1.84I  I 1.4 

1 

19    6.2 

13    1.2-  6  12.2 

-1.0475 

0.5113 

0. 1966 

-17 

-71 

Arietis 

5-6 

+1.82+11.4 

+1930-7 

16  50.6-  2  29.6 

-0.7582 

0.5130 

+0.1911 

+  2 

-70 

Arietis 

6.2 

1.78    11.4 

19  28.9 

n    9-9,+  338.2 

+0.4530  0.5158 

0.1817 

+72 

-10 

Arietis 

5-4 

1-75 

10.7 

2135.8 

6    3  14.4+  735.3 

-1. 160210.5178 

0.1752 

-28 

-68 

Arietis 

5-7 

1.74 

11.3 

19  39-2 

5    1.8+  919.4 

+1.3029:0.5186 

0.1724 

f79 

+52 

Arietis  i^mean) 

4.6 

i.68i  10.8 

21    0.2 

13  20.0-  637.8 

+1.1814 

0.5228 

01583 

+90 

+39 

Arietis 

5-8 

+1.62 

+  9.61 

+24  25.6 

7     I  26.8' 

+  5  6.0 

-0.8300 

vO.^l^C^ 

v-V^.-^-^JaK^ 

t-  * 

Jr«i 

[Bph  is) 
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Tas  Stak's 


Name. 


G. 
G. 
G. 
G. 
B. 

G. 
G. 
B. 


B. 


B. 

B. 
B. 
B. 
B. 


B. 

B. 

B. 
G. 


G 
G. 
B. 
G 

B. 
G. 
G. 
B. 


B. 
G. 
B. 
B. 

B. 
B. 


B 
B 


Virginis 

Libre 

Libre 

Libre 

Libre 

Libre 
Libre 
Libre 
Libre 
Scorpii 

Scorpii 
Scoq)ii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Soorpii 

Soorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 
(4>hiuchi 
C^hi.  (istsiar) 
(4>hiuchi 
C^hiuchi 

Sagittarii  (var.) 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
S^ttarii 
Sagittarii 

Sagittarii 
.Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 


Mag. 


Red 'ns  from 
1915.0. 


S-7 
6-5 

6.4 

6.1 

5-7 

6.1 

5.8 
6.3 
S-o 

14-7 

!  4.6 
5-4 
5-9 
5-7 
S-4 

30 
4.9 

6.4 

5-5 
6.0 

31 
1.2 

6.2 

2.9 

6.4 

6.2 
6.1 
5-4 
5-4 
6.3 


Aa 


^a 


+2.71 

2.85 
2.94 

2-95 
307 

+3  10 
3i8i 
3-34 

3-49 

+3  50 
3-49 
351 
3-53 
3-53 

:+3-56 
358 
357 
3  64 

,  3.66 

+371 
3.78 
3.80 

3.87 
3-91 
+4.02 
4.09 
405 

I  417 

I  426 


4.4  +4.28 


6.2 

5-7 
4.7 
6.3 

4-7 
6.2 

6.3 
6.5 
3-3 
2.1 
6.4 
6.4 

5.8 
6.1 

5-9 
4.9 

6.1 

4.9 

5-5 
5.8 
4.7 

6.3 
6.1 


^'3 
16.1  . 


9.6 
9.8 


Apparent 

Dcclina- 

tion. 


-18 
20 


.1 


9.8;  20 
20 
21 


9.8; 
20.4 

94!-^  I 
9.0'j  22 

8.91  24 
8.3!  23 

8.3;    25 

8.0-25 

7-7.  24 
7.9   24 

8.2. 

7.9-25 

7-5  25 
7.2J  24 

7.3   26 

25 


26 
24 


6.6 

6.2 

5-9 
5-7 
5-9 
5.0 
2.8 
2.6 
2.7 

1-7 
9-7 


-25 
26 

26 

28 

27 

-26 

27 
26 

28 
27 


4.26 

4-34 
4.40 

4-43 

+4.38 
4.41 
4.41 
4.40 
4.48 

+4.47|- 
4.421 

443! 
443' 
4-44- 

+4.49  + 

4-47 
4.44 

4.46 
4.44 

+4.48  + 
4.49 

4-43 
4.44 

4.46^ 

+4.42 -h 


9.2J-27 
9.01  26 
8.3     28 

7.2I  28 
6.3;    28 

59-27 
4.8     26 

4.8,    26 

4.7     26 


2.9 

1-7 
1.2 

0.9 

0.8 

0.1 

03 

07 
0.8 

1.8 

1.9 

3.0 
3-1 
3-5 
3-6 

4.9 

6.01 


27 
-26 
24 
25 
24 
24 

-26 

25 
24 
24 
24 

-24 
25 
^3 
^3 
24 

-22 


19.7 

4.3 
49-3 
58.5 

2.3 

42.4 

5-4 
12.4 

32.9 
29.9 

4.7 
17. 1 

59-8 

1-3 

35-5 

52.5 
38.0 

29.8 

6.3 
16.0 

23-7 
14.9 

21.5 
2.7 

18. 1 
24.2 

39-7 
29.0 

3-9 
50.8 

48.1 

56.9 

3-3 
28.2 

19. 1 

4-5 
41.2 

48.6 

38.3 
4.8 


At  CoNjuNcnoN  in  R.  A. 


Waahin^on 
Mean  Tone. 


d     h     m 

19  23  40.7 

20  6  30.4 
II  12.0 

11  37-6 
15  45-7 

19  249 
23  22.2 

21  5  55-1 
8  41. 1 

12  45-7 

13  46.1 
13  53-2 


82 


24 


Hour 
Angle. 


h     m 

-  643.81-0.6276 

-  o  9.01-0.2368 

-f-  422.0 
+  446.7 

8453 


-1143-9 

-  7  55-9 

-  1 38.6 
+  I   0.7 

+  4  55-4 


+  5  53-3 
+  6  o.i 

14  io.O|+  6 16.2 

1428.5+  634.0I+0.6776 


■0-3725 
-0.2973 

-0-9755 

9277 
-I. 1826 

-0.0348 

-1.0738 

+0.3601 

-0.1814 
-0.9892 
-0.3102 


1539-6+  742.2 

1544.8 
17  26.9 

17  40.5 


24.2 

59-5 

3-7 

57-9 

47.5 

30 
24.2 

19-5 
40.4 

7-7 

54.3 

4.3 
37.3 
37-4 

9.1 

58.2 
[Eph  15) 


19  14.0 

21  46.8 

o    7-4 
3    9-4 

3  53-1 

531-0 
836.8 

16  513 

18  50.4 

19  56.1 

22  47.4 

5  59-1 

731-5 

751-8 

10  49.1 

14  55-8 
18  18.3 

18  34.1 
22  5.8 
22  13.9 
22  32.6 

4  39-6 

8  13.4 

9  23.2 

10  9-3 
10  55.4 

13  5-1 

14  56.4 

15  49-1 
15  50.1 

19  30.9 
19  36.6 


+  7  47-1 
+  925.0 

+  938.0 

+11    7.8 

-1025.9 

-  811.2 

-  5  16.9 

-  435-0 

-  3    1-3 

-  o  3.4 

+  749-9 


-0-9653 

+0-5555 
+0.3284 


-0.9573 

+  943-8+0.2349 

+1046.7 

-1029.5 

-  336.5 

-  2   8.2 

-  148.7 
+  I   0.9 

+  4  569 
+  810.6 


25 


-0.8885 
+0.3852 

-0.0447 
-1.2051 

+0.2364 

-0.8527 

-0.9396 

-0.3395 
-0.2871 

+1. 2744' 0.6041 

+0.3287  0.6056 

0.6089 
0.6094 
0.6097 


0.5596 
0.5659 
0.5703 
0.5707 
0.5745 


/ 


-0.2077 
0.1949 


2 
11-20 


-61 

-90 

0.5779I-0.1670  -20I-90 


0.5815 

0.5873 
0.5896 

0.5929 

0.5937 
0.5938 
0.5940 
0.5942 

0.5951 

0.5952 
0.5964 
0.5966 

0.5977 
0-5995 

0.6010 
0.6028 
0.6032 


O.IS75 


0.1407  f25 


+0.3047  0.6108 

-05383  0.6108 

0.6106 

0.6100 

0.6091 


+  825.8 
+11 48.3 
+11  56.1 
-II  46.0 
-  5  54.6 


2  29.9 

-  I  23.1 

-  038.9 
+  o   5.3 

2    9-5 

356.2 
446.7 
447.6 
819.3 
824.8 


0.1333 
0.1219 

0.1 190 
0.1187 
0.1179 
0.1170 
0.1 136 

-0.1 133 
0.1083 
0.1077 
0.1030 

0.0953 
-0.0881 
0.0786 
0.0763 
0.07 1 1 
0.0611 

-0.0338 
0.0271 
0.0234 


Limit- 
ing Par* 
aUels. 


N. 


+16 

-22 


S. 


-«7 

-57 


o.i854|fi3|-66 

0.1845 

0.1754 


-41-^ 


-34 
+44 

+15 


45 
90 

-54 


-29-90 
9-^3 


+63 
-23 

M5 

4.22 


-48-88 


36 
-23 
-29 


+ 
+62 

+37 

-35 
+29 


0.6102  ;-o.oi37 
0.6109+0.0109^33 


+0.6274 
+1.1810 
+1.1896 

-0.0319 
-0.2085 
0774 
-0.2280 
+0.6803 

+0.3360 

-0-9543 
-0.8060 

-0.8214 
-0.7589 
+0.7096 
+0.1706 
-0.9029 
-0.0910 
-0.6221 


+0.0161 
0.0173 
0.0274 
0.0413 
0.0526 


0.6091+0.0535 


ff6il-  5 

-24 
-90 


+41 
-29 


-19-90 

-20 

-16 


-90 

+64h  3 


0.6080  0.0652 

0.6079  0.0656 

0.6078  0.0667 

0.6051  0.0865 

0.6032  +0.0977 
0.6026  0.1013 
0.6021  0.1037 
0.6016  0.1060 
0.6003  0.1126 

0.5990 +0.1 181 
0.5985  o.i207lf33l-34 
0.5985  0.1207I-24I-90 
0.5958 
0.5957 
^3  37.7-1143.9+0.7040  0.5926 
^3  53-1  -II  29.2  +0.9066  0.5924 

I    6.6 -10 18.7 -0.3636  0.591 5I ,--,       ^\ 

I  i3.A\-io  12 .2\-o.:2>iw\^.S'^^^  Ci.\\-\'At^^-^\ 

6  44.6\-  4SA.3Yi.o:s^4y'^'b^^l\^'^^^V^ 

9  33.a\-  a  l2.i+o.^»\%4o.s^^^^o.Y^^^^^^-•^^ 


-  5 
■-90 

-22 
-46 


-30 
-90 

-90 


3-65 
6-61 


+55 
-25 

-90 
-30 


-36-90 

+48  -12 

-25 


+.32-26 
-12-81 

+541-  7 
+62 

+62 


+17 

+  9 
+16 

+  8 


+36 

+37 

-45 
-56 
-48 

-57 


o.i3i4|f2i|-49 
0.1317 

+0. 1428 

0.1435 
0.1469 


t  ^\- 


-  61-89 

+65 
+65 


-  4 
+  9 
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Limit- 

Thb  Sia» 

* 

At  CoHjDNcnoN  ih  R.  A. 

'&■ 

iliiu- 

mSS^KJ! 

^X 

Y 

x' 

/ 

N. 

a 

r 

d 

h      m 

b     m 

~ 

i6.o 

8 

19    '■$ 

:°a; 

+«.736« 

05335 

+0.1146 

190 

+13 

5 

S0.8 

I9«» 

+1.2792 

5338 

0,113a 

•■75 

+S6 

.i 

19.6 

»i     1.3 

-0.2143 
^.296S 

5344 

O.IIOJ 

n' 

-36 

.5.8 

4 

63^.5 

5383 

0.0898 

>^26 

-39 

3 

9.1 

■»  54.5 

-  830.2 

-0.9098 

0 

5400 

0.0800 

-63 

26.0 

H57.4 

-  7  "9-3 

-1.0763 

0 

5404 

>o.o776 

+90 

►39 

4SS 

B 

138.5 

1-  544-0-0.6547 

5449 

0.0456 

+  6 

-58 

34.8 

658.7 

+1053.1 

-0.2485 

5463 

0.0327 

t29 

-30 

SS-6 

9.6.. 

-.054.1 

^.5627 

5469 

-SO 

s»-s 

14  18.2 

-  6   a  S,-o.399» 

0 

5480 

0.0147 

HI 

-38 

3=3 

1639-5-346.1 

-1-1054 

0 

5483 

+0.Q0S9 

^8 

-61 

36.6 

2058.4+  023-9 

-0.0633 

5490 

-o.ooiS 

►40 

-18 

5»'4 

2.  3'-^ 

+  056.1 

+0.747  .S 

549" 

0.0032 

^90 

S6-7 

e 

3  39-8 

+  651.4 

-0.5009 

5496 

o.o.Ss 

"5 

-45 

35-7 

4  43-= 

+  7S9.6 

-0.1354 

0 

5497 

•■35 

-23 

34-3 

8   8.2 

-0.1950 

5499 

-0.02Q<S 

^3^ 

-27 

19.0 

7 

834-6 

+1036:5 

+0.6501 

5480 

0.0890 

♦90 

11.7 

958.0 

-"S3-4 

-0.2695 

5477 

0.0927 

f28 

-37 

1.9 

Wit 

-II 36-' 

-0.1186 

5477 

0.0934 

•■37 

rj 

16.4 

-  5  55-' 

+  1.2138 

0 

5464 

0,1071 

♦87 

a.i 

17    9.2 

-  456.9 

+0.2725 

0 

5462 

^S.I094 

^60 

-10 

11.9 

21    8.1 

-  r  6,1 

-0-3789 

S4S» 

0.118s 

^2J 

-46 

33' 

s 

352.7 

*-  524.8 

-0.5044 

5433 

0-1334 

•■IS 

-55 

»S-0 

+  S50.3 

^.4160 

543' 

0.1344 

►20 

-SO 

m                13.0 

S    9  3 

+  638.7 

«>.7762 

0 

5428 

0.1361 

■■90 

•■'3 

lEW 

MOON. 

43 

18 

63-3 

•■  457-5 

+0.1932 

05163 

-0.2659 

■■54 

-33 

S 

a4.9 

946.6 

t-a   5-9 

+1.0656 

5163 

0.2671 

H)0 

*I4 

M 

28.S 

IS    0.7 

-1049-4 

-0.4013 

0 

5165 

0.2687 

►33 

-66 

6.8 

■5S«-4 

-10   1.3 

-0.2460 

5166 

-0.2689 

•■31 

-57 

m 

35-8 

.8   3.6 

-  7  5*-' 

K>.7423 

5'68 

0.2693 

•■90 

--  S 

e 

53.3 

1825.7 

-  730-7 

-0.6891 

5.68 

0.2693 

1-  8 

-90 

K                    ai.4 

13 

056.S 

-  I  11.7 

I-0.120: 

5.76 

►37 

-SO 

58.1 

140-5 

-  029.1 

+'-3598 

0 

5.78 

0.2700 

►83 

+41 

'5° 

19  33-0 

-  7   9-5 

1-0.0470 

S"3 

^.2670 

f40 

-46 

!'li                       59-a 

14 

5    S.8 

*■  2    5.4 

+.,2848 

5260 

0.2626 

i-Si 

^3i 

S^         31.9 

7  44-9 

•■  439.5 

-0.9110 

5271 

0.2609 

-6 

-90 

"■5 

1458-2 

+  1.38.9 

•0.9939 

S3C* 

0.2557 

•■79 

49 

U  59' 5 

ti  1 40.2 

-■.1838 

5308 

0.2557 

-36 

-90 

55.8 

IS 

856.1 

•  5  1.3 

^.3879 

0 

54.8 

-0.2373 

►59 

-»3 

454 

14  12. 1 

fio  6.6 

'+0,0013 

545+ 

0.2304 

►37 

-43 

ao.7 

1441.8 

t-io3S.3 

-0.5331 

5458 

0.2297 

-77 

48.6 

la 

350-7 

-  043  5 

-0,9037 

5SS7 

0.2090 

-I, 

-90 

3i                       11,7 

433-S 

-0.6588 

5562 

0,2077 

-90 

19.7 

5 '4-4 

>■  037-3 

^.6656 

0 

SS68 

^.2065 

0 

-90 

4.3 

12    9.0 

+  716.9 

-0.2715 

5622 

0-1935 

►19 

-59 

493 

16  54,6 

+  1152.0 

-0.4075 

5661 

0.1838 

-69 

H 

sa.4 

J  7  10.6 

-ii4>.9 

-0.3316 

5664 

0.1829 

►'S 

-63 

3.3 

2132.6 

-  7  40-4 

-1.0147 

0 

5697 

0.1738 

^=5 

-90 

43.4 

17 

I  15-7 

-  4   5-7 

-0.9663 

0 

5727 

-0.1653 

-23 

-90 

W         St               5-4 

5  '7-4 

-  013.1 

-1 .1232 

5758 

0.1558 

-45 

-88 

aE       i>.4 

II  583 

+  6ia.i 

-0.0632 

5808 

0.1390 

►»3 

-47 

3^.8 

'4  47-9 

*8S5-o 

-l.I126|0 

5828 

0.1315 

-37 

-90 

299 

■857-9 

-11    4-9 

+0.33760 

5856 

c 

-35 

-,—^.. 

47 

t9S9-» 

-0  5-S 

-0.2097 

0 

5864 

-0,1174 

-S6 

33281'— .Ql  5 38 
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Thb  Stak's 


Name. 


4 

lO 


31  B.  Scorpi 

3  Scorpi 

4  Scorpi 
40  B.  Scorpi 

n        Scorpi 

48  B.  Scorpi 

50  B.  Scorpi 

65  B.  Scorpi 

85  B.  Scorpi 
6        Scorpi 

a  Scorpi: 
116  B.  Scorpi 

r  Scorpi 
134  B.  Scorpi 
118  B.  Ophiuchi 

95  G.  Ophiuchi 
36        Ophi.  (jj/jtof) 
43         Ophiuchi 
163  G.  Ophiuchi 
X        Sagittarii  {vat.) 

G.  Sagittarii 

G.  Sagittarii 

38  B.  Sagittarii 

48  G.  Sagittarii 

66  B.  Sagittarii 

68  G.  Sagittarii 

69  G.  Sagittarii 

86  B.  Sagittarii 
<p  Sagittarii 
6        Sagittarii 

163  B.  Sagittarii 

127  G.  Sagittarii 

172  B.  Sagittarii 

189  B.  Sagittarii 

30I  B.  Sagittarii 

tf)  Sagittarii 

ao8  B.  Sagittarii 

X  Sagittarii 

49  S^ttarii 

51  Sagittarii 

h        Sagittarii 

53         Sagittarii 

274  B.  Sagittarii 

308  B.  vSagittarii 

329  B.  Sagittarii 

336  B.  Sagittarii 

4  Capricomi 

V  Capricomi 

81  B.  Capricomi 

19  Capricomi 

21         Capricomi 

6        Capricomi 

Uranus 

114  B.  Capricomi 

2g        Capricomi 

42        Capricomi 


MaK. 


5-4 
S-9 
5-7 
5-4 

30 

4.9 

6.4 

5-5 
6.0 

31 
1.2 
6.2 
2.9 
6.4 
6.2 

6.1 

5-4 

5-4 

6.3 
4.4 

6.2 

5-7 
4.7 
6.3 

4.7 

6.2 

6.3 

6.5 

3-3 
2.1 

6.4 
6.4 

5-8 
6.1 

5-9 
4.9 
6.1 
4.9 

5-5 
5.8 

4.7 

6.3 
6.1 

6.3 
6.1 

6.5 

5-7 

5-3 
6.4 

5-7 

6.5 
4.2 

6.0 

6.1 

5-5 
51 


^^*°»'««"i  Apparent 
_}.?1^J± !  Declina- 


^ 


Aa  I    ^on. 


It 


+3.16- 

3-17 
3.20 

3.20 

3.22 

+3-25 
324 
331 
3-34 
3-39 

:+3-47 
3-49 
3  56 
3.61 
376 

3.80 

392 
4.05 
4.08 

+4.06 

4.15 
423 

;  4-38 
4.24 

;+4.28 

I  429 

428 

'  4-39 
4.40 

+4.36 

4.38 
438 
4.40 

I  4-47 

'+4.45 
■  442 

I  446 
!  4.44 

I  4.50; 

1+4.52  + 
4-47 
4-47 
4.53 
4.51 

+4.51 

4.51 
4.42 

4.43 
4.44 


+4-43 
4.43 


7.2-24  17.1 
7.4  2459.8 
7.8   26    1.3 

7.1    24  35-5 
2552.5 

-2538.0 

24  29.8 
26    6.2 

25  16.0 

25237 
-26  14.9 

26  21.5 
28    2.7 

27  18. 1 
26  24.2 


7.6 

7.2 
6.8 

7.1 
6.4 

6.0 


5.8 

5-7 
6.0 

51 
31 

31 

31 

2.3 
0.4 

0.0 

-  9.6 
9.1 
8.2 

7-3 
6.7 

-5.6 
5.6 

5.5 
3-8 
2.6 

1.9 
1.6 

1-5 
0.7 

05 

0.1 
0.1 
1.2 

1.3 
2.3 

2.4 
3.0 
30 
4.3 
5.6 


-27  39.7 

26  29.0 
28    3.9 

27  50.8 

27  48.1 

-26  56.9 

28  3-3 
28  28.2 
28  19. 1 
27    4.6 

-2641.3 
26  48.6 

26  38.3 

27  4.8 
26  24.2 


-24  59-5 

25  3.7 
24  57.9 

24  47-5 

26  3.0 

-25  243 
24  19.5 
24  40.5 
24  7-8 
24  54-3 

-25  4-3 
23  37.3 

23  37-4 

24  9.1 
22  58.2 


+  5.9-22  50.0 


7-5  22    4.3 

10.5  18  26.1 

II. 5  18  20.8 

12. 1  18  14.6 

+12.8-17  51.6 
^3-3    1734.1 

1735-0 
17  41.6 


4.43    14.2 

4.37'^  i4Si  1531-3 


At  CoNjuNcn<»«  in  R.  A. 


Umit- 

incPaf- 

alkb 


Washinston 
Mean  Time. 


d      h     m 

17  20    7.1 

20  24.3 
2043.2 

21  56.0 

22  1.3 

23  45-8 
23  59-8 

18  135-7 
4  12.3 
636.5 

9  43-3 

ID  28.1 

12    8.8 

15  19.6 
23  48.1 


19 


80 


I  50. 

258.3 
554.6 

13  19.2 

14  54.3 

15  15-2 

18  17.8 
2231.9 

2     0.4 
2  16.6 

554.7 

6    3-0 
6  22.2 


21 


12  39.9 

16  19.8 

17  31.6 

18  19.0 

19  6.4 

21  19.7 
23  14.0 

o   8.1 

0  9.2 

3  55-9 

4  1.6 

8  9 

824.8 

9  40.1 
947.1 

15  26.3 

18  18.9 

19  16. 1 

1  7-4 
10  23.2 

14  21. 1 

16  42.3 

19  20.4 

2133-7 

22  17.8 

136.3 
I  54.6 


82 


28 


Hour 
AMie, 


h    m 

-  958.5 
941.9 

-  923.8 

-  813.9 

-  8    8.9 

-  628.6 

-  615.2 

-  443-1 

-  2  12.9 

+  o   5.4 

3  4-5 
3  47-5 
524.1 
826.9 

-  725.8 

-  5  28.3 
423.5 

-  134.6 

+  5  31-3 
+  7    2 

722.4 
+10 17.3 

-  939-3 

-  6  19.6 

-  6   4.0 

-  235.0 

-  2  27.1 

-  2  8.7 
3  53-4 
724.3 

833.1 
918.5 


-1148.1 

-  958.5 

-  9   6.6 


522.4 
124.9 

I 
o 


9-7 
2.6 


535-3 
821.2 


+  916.2 

-9   5-8 
-  010.7 

+  338.6 

+  5  54.6 

+  827.1 


-1.0265 
-0.3398 
+0.6591 
-0.9244 
+0.3638 

-0.0705 

-1.2443 
+0.2142 

-0.8872 

-0.9747 

-0.3668 

-0-3135 
+1.2683 

+0.3 1 12 

-0.9898 

+0.2187 

-0-9973 
+0.5446 

+0.3162 

+0.2925 

-0.5620 
+0.6202 
+1.1823 
+1.1917 
-0.0464 

-0.2246 
-0.0918 
-0.2443 
+0.6772 
+0.3290 

-0.9780 

-0.8275 

+10  4.0-0.8430 


.7791 
+0.7083 

+0.1627 

9  5.5 -0-9243 
-  5  28.o|-o.ioi6 

.6392 

+0.7035 

+0.9086 
-0.3765 


o  9.3-0.3570 


+1.0407 
+0.3147 

+0.3358 
+0-5935 

-1-3175 
-0.5960 

.2065 
-0.0299 

+1035.7 +0.1595 


+11 18.2 

-  930.2 

-  912.6 


+0.3382 
+1.1943 

-0.9.525 


.^■v  1   't^fs^^t^fyy^ 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 


5864J-O.II70 

s866^  0.1162 


t3'\f 

71-^5 


58681  0.1153  +6i^  6 


5876  0.1119 


5877 


0.1117  f43:-23 


5943 


^20-4^ 

-S3|-«« 
0.1015  f34l-3i 

-25> 
-32|-^ 

^  5-^ 


5888-0.1067 
5889;  0.1061 

5899 

5914  0.0938 

5927   0.0867 


-0.0773 


5946  0.0750 
5954*  0.06981^63+52 


5968, 
5905 


0.0599 
0.0330 

6ooo!-o.o264 
6002!  0.0228 
6007:  0.0133 
6oi2'-o.oi09 
6012.+0.0161 


601 1 


+0.0172 


600Q  0.0272 
6003  0.0408 
5995!  0.0520 
5995:  0.0529 

5985+0.0644 
5984J  0.0648 
5983  0.0658 
5959   0.08531*61-5 


5942    0.0964 

5936+0.1000 
5932  0.1023 
5928;  0.1047 
5916'  O.IIII 
5905;  0.1 166 


N 


r6ho 


36-26 

f29-5i 

-39-^ 
♦47 -w 

^33-35 

m 
I 

-13-83 

f54-S 

♦62>^ 

*62+37 
fi6-46 

s.-s; 

+i«;-49 
8-5* 


^40-35 
-31-00 
-21.-OO 

-21-^ 

+64.-5 


+33-54 
-25-90 

f2O-40 


5899 +0.1 192 

5899  O.I  192 

5876!  0.1297 

58761  0.1300I-  7:-oo 
5848.  0.1411  +65J-4 

5846+0.14181^5-9 
5837  0.145 1 
5836  0.1454 
5796  0.1597 
5774  0.1667 

+0.1689 
0.1822 
0.2012 

0.2086 
0.2128 


5766 
5720 

5645 

5612 
5593 


«-07 

+  <J-<5 

♦66 +10 

46-26 

I 

*63:" 

f4r«3 

+34-45 


5571.+0.2173 
5554  0.2209  +44-35 
5564!  0.2225  +54-25 

5520!  0.2271   +72"*2» 

5518:  0.2275  -i5j^ 
^428+o.24j8l+7!»'* 
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597 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 


Thb  Stab's 


Name. 


B.  Soorpii 
Soorpii 
B.  Soorpii 
B.  Soorpii 
B.  Soorpii 

B.  Scorpii 

Scorpii 

Soorpii 
B.  Soorpii 
B.  Soorpii 

B.  Ophiuchi 
[j.  Ophiuchi 

Ophi.  (isisiar) 

Ophiuchi 
!j.  ^hiuchi 

[>.  Ophiuchi 

Sagittarii  (var.) 
0.  Sagittarii 
3.  Sagittarii 
B.  Sagittarii 

J.  Sagittarii 
'^,  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 
Sagittarii 

Sagittarii 
B.  Sagittarii 
[y.  Sagittarii 
B.  Sagittarii 
B.  Sagittarii 

B.  Sagittarii 

Sagittarii 
B.  S^ttarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii  . 
B.  Sagittarii 
B.  Sagittarii 

B.  Sagittarii 
B.  Sagittarii 

Capricorn  i 

Capricomi 
B.  Capricomi 

Capricomi 
Capricomi 
Uranus 
Capricomi 
B.  Capricomi 

Capricomi 

Capricomi 

Capricomi 
B.  Capricomi 
B.  Aquarii 

Aquarii  ' 


Mag. 


Red'nsfrom 
191 5.0. 


Aa 


5-4 

30 
4.9 

6.4 

5-5 

6.0 

31 
1.2 

6.2 

6.4 

6.2 

6.1 

5-4 

5-4 
6.0 

6.3 
4.4 
6.2 

5-7 
4-7 
6.2 

6.3 
6.5 
S-7 


t 
+2.76 

2.78 
2.81 
2.80 
2.86 

+2.89 
2.94 
3.02 

3  04 
3.16 

+331 

3-35 
3-47 
3-49 
+3.61- 
3  64 

372 

+3.88 

3.89 
389 
3-94 
4.01 


2.1 
6.4 
6.4 

5.8 
6.1 

5-9 
4.9 

6.1 

4.9 

5-5 

5.8 

4.7 

6.3 
6.1 

6.3 

6.1 

6.5 

5-7 

5-3 
6.4 

5-7 
6.5 
6.0 
4.2 
6.1 


Aa 


n 


S-6 

6.0 


Apparent 
Declina- 
tion. 


5-9-24  35-5 

2552.5 
6.o|  25  38.0 

24  29.8 

26    6.2 


5.4 
5-2 

50 
4.9 

4.5 
2.8 
2.8 

30 
2.2 

0.9 

05 
0.2 

9.8 

9-5 
7-2 

6.2 
6.2 
6.1 
4.0 
4.6 


-25 

25 
26 

26 

27 

-26 

27 
26 

28 

26 


-27 

27 
26 

28 
27 

-26 

26 

26 

25 
27 

-26 

24 

25 
24 
24 

-26 

25 

24 
24 
24 

-24 

25 
23 
23 
24 

-22 
22 
22 
18 
18 

-18 

17 
17 
17 
17 

5.5    +4.29+I4.I-I5 
5.1  ,    4.32!    16.6     14 

6.0  !  4.34'  16.9   14 

6.1  4.30;  17.8;  13 

6.0      4.26',    20.61       Q 

/  ' 

5. J  +4.24;+2i.i-  8 


+405 
4.02 
4.03 
4.04 
4.07 

+4.14 

4.13 
4.10- 

4.16 

4.14 

+4.22 
423 

4.19 
4.20 

4.27 

+427 
4.27 

431 
4.27 

4.30 

+431 
4.32 


3-5 

2.7 
2.4 

2.4 
1.6 

1-5 
I.I 

07 
+  0.2 

0.4 

+  1-3 
1.2 

2.0 

2.1 

31 

+  4.5 
4.9 

6.5 
9.8 

10.8 

+11. 4 
12. 1 


4.32  12.7 
4.35  136 
+14. 1 


16.0 
23.6 
14.9 

21-5 

18.1 
24.2 

39-7 
29.0 

3-9 
12.5 

50.8 
48.1 

56.9 

3.3 
4.6 

41.3 
48.6 

38.3 

5-9 
4.8 

24.3 
59-5 
3-7 
57-9 
47-5 

30 
24.3 
19-5 
40.5 

7.8 

54-3 

4-3 

37-3 

37-4 

9.2 

58.2 
50.0 

4-3 
26.1 

20.8 

14.6 
51.6 

49-5 
34.1 
41.6 

313 
254 

47.0 

6.9 
27.5 
14.6 


At  Conjunction  in  R.  A. 


Washington 
Meanl^e. 


d 
14 


Hour 
Aigle. 


15 


16 


17 


18 


19 


h     m 
3  16.0- 

321.3 

5    5.8 

519-7 
6556 


h 
I 
I 


m 
6.6 

1-5 


038.7 
052.1 
2  24.1 


-0.8282 

+0.4591 
+0.0252 

-1.1481 

+0.3101 

7912 


932.3+  454.5 
II  56.8+  7  13. 1 -0.8790 

15    4.0+1012.7I-0.2707 

i5  49.o+i0  55.8;-o.2i73 

2041.8-  823.5+0.4086 

5  i3.9|-  012.6-0.8966 

7  17.6+  145.9+0.3161 

8  25.9'+  2  51.4-0.9048 
II  24.oi+  542.1I+0.6433 
1434.8+  845.0-1.2626 

18  54.1 -I I  6.51+0.4133 
2030.5-  9  34. 1 1+0.3894 
2051.7-  9  13.8 -0.4701 
23  57.0-  6  16.2I+0.7188 
8    3-7+  130.5+0.0464 

"45-7+  5   3-4-0.1342 

11  54.2+  5  11.6 -0.0003 

12  13.8+  530.4-0.1542 
18  21.6 +11  23.2  -1.2655 
18  38.9 +11 39.9 +0.7732 

[-  844.7+0.4209 


x" 


r 


22  23.4 

23  36.7 
025.1 

1 135 
329.7 

526.5 

6  21.9 
623.0 

10  14.9 
10  20.8 

14  34.0 
14  50.1 

16    7-3 

16  14.4 

22  1.8 

058.6 
I  57-2 

7  57-2 

17  26.8 
21  30.5 

23  55-1 
237.0 

4    3-2 

4  53-4 
9    1.8 

9  20.4 
21  16. 1 

21  58.5 


-  734.3 

-  647.9 


-0.8980 
-0.7465 


-  6    1.4-0.7625 

-  3  50.6.-0.6991 

-  I  58.51+0.8014 

-  I    5.3+0.2503 

-  I  4.2,-0.8470 
+  2  38.6.-0.0181 
+  244.3-0.5610 

+  647.7+0.7929 
+  7  3.1+1.0000 
+  817.31-0.2986 
+  824.21-0.2790 
-10    1.7J+1.1301 

-  7  1 1. 51+0.3948 

-  6  15.21+0.4156 

-  028.5-fo.6722 
+  840.5-1.2660 
-1124.5I-0.5398 

-  9    5.0-0.1481 

-  628.71+0.0280 

-  5    5.4+0.3018 

-  4  16. 9+0.2175 

-  017.0+1.2595 

+  o  0.9-0.9101 
+11 32.7 +0.7181 
-II  46.3 


o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 


-0.III9  -19 


/ 


0.III7 


0.1067  +25-42 


5885 
5885 

589^ 
5895 

5902  0.1014 

5915-0.0937 


0.1060  -43 


5924 
5936 

5938 

5953 

5969 
5971 
5972 

5973 
5972 

5969 

5967 
5966 

5961 
5939 

5925 
5924 
5923 
5895 
5894 

5875 
5868 

5864 

5859 
5846 

5834 
5828 
5828 

5803 
5802 

5773 
5772 
5762 
5762 
5720 

5698 
5690 

5645 

5571 


0.0865 
0.0771 
0.0748 

0.0597 
-0.0329 
0.0264 
0.0227 
0.0132 
■0.0031 


Limit- 
ing Par* 
alleU. 


N. 


■50 


-90 
-18 


-90 


+40-26 


-19 

-25 

+  7 
+10 

+42 


5502 
5502 
5484 
5454 

5452 
5369 
5365 


+0.0107 
0.0158 
0.0169 
0.0267 
0.0521 1+2 1 

+0.0634 
0.0638 
0.0648 
0.0832 
0.0840 


+0.0949 
0.0984 
0.1007 
o.  1030 
0.1093 

+0.1 147 
0.1172 


0.1172  -20 


0.1276 


+0.1387 

0.1394 
0.1426 

0.1429 

0.1570 

+0.1638 
0.1660 
0.1790 
0.1978 
5540J  0.2051 

5522 


+0.2092  +27 
0.2136  +37 
0.2162  +51 
0.2172  +47 
0.22331+72 

+0.2238 
0.2390 
0.2398 


-31 
+34 
-32 
+55 
-63 

+39 

+37 
-8 

+62 


-90 
-90 

-60 

-56 
-20 


+13 
+20 

12 

h58 
+63 

+46 

-25 

-15 
-16 

-12 

+64 
+38 


+25 


-90 

-25 

-90 

-  6 

-72 

-20 
-21 

-75 

-  2 

-41 

51 

43 

-52 

-75 
+  I 

-20 
-90 
-90 
-90 
-90 

+  3 
-29 

-90 

-44 


0.1278  -  3-82 


+65 

+65 

+12 

+13 
+66 

+51 

+53 
+67 

-44 

^  7 


+  2 
+16 
-61 
-60 
+26 

-22 
-20 
-  6 
-86 
-78 

-52 
-42 
-27 

-32 
+35 
-90 
5 


+7SI+U 


+1.2620 
I4  12.2\+  ^^tj.o-o.-a^iAo.^i^wv  ^.•»>'^4^ 
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OCCULTATIONS,  1915. 


ELEMENTvS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


Th8  Star's 


Nunc. 


b  Scorpii 
A  Scorpii 
31  B.  Scorpii 

3  Scorpii 

4  Scorpii 

40  B.  Scorpii 
It        Scorpii 

48  B.  Scorpii 

50  B.  Scorpii 

65  B.  Scorpii 

85  B.  Scorpii 
tf  Scorpii 
a        Scorpii 

116  B.  Scorpii 
134  B.  Scorpii 

118  B.  Ophiuchi 
95  G.  Ophiuchi 
36         Ophi.{istsiar) 
43         Ophiuchi 

151  G.  Ophiuchi 

163  G.  Ophiuchi 
X        Sagittarii  (var.) 
4  G.  Sagittarii 
10  G.  Sagittarii 

66  B.  Sagittarii 

67  B.  Sagittarii 

68  G.  Sagittarii 
X        Sagittarii 

69  G.  Sagittarii 

86  B.  Sagittarii 

126  B.  Sagittarii 
g>  Sagittarii 
d        Sagittarii 

162  B.  Sagittarii 

127  G.  Sagittarii 

172  B.  Sagittarii 
189  B.  Sagittarii 
201  B.  Sagittarii 
if  Sagittarii 
208  B.  Sagittarii 

X        Sagittarii 

49  Sagittarii 

51  Sagittarii 
h        Sagittarii 

53         Sagittarii 

274  B.  Sagittarii 

329  B.  Sagittarii 

336  B.  Sagittarii 
4        Capricorn  i 
V        Capricomi 

81  B.  Capricomi 
19  Capricomi 
21         Capricomi 

Uranus 
0       Capricomi 

2g        Capricomi 


Mag. 


4.7 

4.6 
5-4 
5-9 
5-7 

5-4 

4.9 
6.4 

S'S 

6.0 

31 
1.2 

6.2 

6.4 

6.2 

6.1 
5-4 
5-4 
6.0 

6.3 
4.4 
6.2 

5-7 
4.7 

6.4 
6.2 

2.9 

6.3 
6.5 

5-7 

2.1 
6.4 
6.4 

5-8 
6.1 

5-9 
4.9 

6.1 
4.9 

5-5 
5-8 
4.7 
6.3 
6.1 
6.1 

6.5 

5-7 
5-3 
6.4 

5-7 
6.5 
6.0 

4.2 

5-5 


Ked'nsfrom 


^a 


AS 


s 

+2.37 

2.39 
2.38 

2.39 
2.41 

+2.41 

2.43 

2.45 
2.44 

2.49 

+2.52  - 
2.56 
2.62 
2.63 

2.73 
+2.86 
2.92 
2.89 
3.01 
3.02 

-»-3-i3 
3.16 

3-15 

3-34 

+331 
3  40 

336 
3  40 
3  40 

+3.46 

352 
356 
3-54 
356 

+3-56 
3.60 
3.66 
3.66 

+3.69 

367 
376 

3-77 
3-74 


+3-74 
384 
384 
390 
389 

+3-94 
3-95 
3-97 


It 


4.8 
4.6 
4.4 
4.5 
4.7 

4.3 
4.6 

4.4 

4.1 

4.3 

3.8 

3-7 
3.6 

3-5 
3-2 

1-7 
1.8 

2.1 

1-3 
0.1 

9.9 
9.6 
9.2 
9.0 

70 

6.6 

6.2 

5-9 
6.2 

6.1 


-25  299 

25  4.7 
24  17. 1 

24  59-8 

26  1.2 


Apparent 
Declina- 
tion. 


-24 

25 
25 
24 
26 

-25 

25 
26 

26 

27 

-26 

27 
26 

28 

26 

-27 

27 
26 

28 
27 

-25 
26 

25 
26 

26 


35-4 

52.5 

38.0 

29.8 

6:2 

159 
23.6 

14.9 

21.4 

18.1 


24 

39 
29 

3 
12 


,0 


9 

5 

«?o.8 
48.1 

569 

4.6 

384 

41.3 
28.3 

48.6 
38.3 


4.2-25  5.9 
4.8  27  4.8 
3.8  26  24.3 
3.0  2459.5 
2.8|  25    3.7 

2.8-24  57-9 

2.0  2447.5 

2.1  26  3.1 
1.6  25  24.3 
1.3   24  19.5 

0.5-2440.5 

0.3;  24  7-8 
0.4'  24  54.3 
0.4:  25  4.3 
i-2|  2337.3 


+  1.2-2337.4 


3-5 
3-8 

5-4 
8.8 

■  9-7 
10.2 

10.9 


22  58.2 
22  50.0 
22  4.3 
18  26.2 


3-99 
-»-3.98\+i3 


-18  20.8 
18  14.6 
17  51.6 

17  55-9 


At  CoNjiTNcnoK  in  R.  A. 


Washington 
Mean  Time. 


d 
11 


12 


13 


14 


15 


16 


Hour 

Angle. 

// 


h    m 
+  426.9+0.5924 
+  524.6+0.0538 

+  53I-3-0-75I9I 

+ 

+ 


547-4 
6   5.0 


717.8 

855-4 
9   8.4 
+1037.9 


-10  55.6 -0.6075 

-0.692a 

•.0883 

•0349 
+0.5881 


-  840.6 

-  545-4 

-  5  3-4 

-  029.1 


h     m 
654.9 

7550 

8  2.1 

818.8 
8372 

9  48.0 

9  53-1 
1134-9 
II  48.5 
13  21.9 

15  54.8 
18  15.7 

21  18.5 

22  2.4 
2  48.7 

II  10.2 

13  11.6 

14  18.6 
17  13.6 
20  21. 1 

036.4 

2  ii'5 
232.4 

5  35-2 

13  36.4 

13  52.2 
17  16.3 
17  23.0 
17  24.8 
17  44.2:-ii  11.9 

521.7 


0742 
•fo.9118 
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►8. 

+  a 

■4 

-0.1.63 

0.5334 

0.-358 

+36 

-34 

..6 

+0.4068 

0,5339 

0,1381 

+68 

-  7 

■4 

-0.7733 

0.53 '8 

o..4=8 

-67 

-9 

^.4983 

0,5276 

0.1597 

+16 

-58 

-7  -0.6309 

0,5=48 

-0.1703 

+  9 

-66 

■  X 

+  1.0308 

+  1.10W 

0,525s 

0,1717 

fe 

+24 

.,i,%fa^pi-S^"» 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1915. 


Tms  Star's 

IMMSRSION. 

EMBRSION. 

1 

1 

Dura- 
tion of 
Occul- 

Ir. 

Washington. 

Angle 
from— 

Washington. 

Angle 
from— 

i>.*^;««n 

»■»  -  — 

Mag. 

Sidereal 

Mean 

North 

Vefw 

Sidereal 

Mean 

North 

Ver- 

JName. 

Time. 

Time. 

Point 

tex. 

Time. 

Tfane. 

Point. 

tex. 

h   m 

h   m 

e 

e 

h   m 

h    m 

e 

• 

h   m 

I 

i4  Gcmixiorutn 

51 

2  39 

7  57 

III 

170 

3  48 

9     5 

258 

318 

I     8 

2 

7  Cancri 

55 

12  18 

17  30 

75 

18 

13     4 

18  16 

342 

286 

045 

8 

75  Virginis 

5.6 

12  32 

17  20 

161 

175 

13  35 

18  23 

273 

271 

I     3 

IZ 

r  Scorpii 

2.9 

14  36 

19  12 

167 

190 

15  13 

19  49 

226 

242 

037 

'9 

13  Piscium 

6.4 

I  39 

546 

87 

53 

2  40 

6  47 

198 

156 

I     z 

23 

26  Arietis 

6.2 

0  33 

4  25 

33 

79 

I  51 

5  42 

260 

281 

I  17 

24 

7  Tauri 

5-9 

10  13 

13  59 

x6 

325 

10  34 

14  19 

334 

285 

0  20 

a? 

415  B.  Tauri 

6.1 

0  44 

4  19 

67 

126 

I  48 

5  23 

277 

338 

I    4 

28 

39  Geminonitn 

6.2 

138 

5  3to 

X09 

167 

2  42 

613 

252 

312 

I    3 

28 

40  Genujiorum 

6.3 

2  20 

5  52 

X64 

223 

2  40 

6  12 

198 

258 

0  20 

29 

9  Cancri 

6.2. 

8  56 

12  23 

90 

56 

10    6 

'Hi 

326 

273 

I  zo 

31 

^  Leonis 

5.6 

4     I 

r: 

75 

X28 

4  52 

328 

22 

0  SI 

.    9 

79  Leonis              t 

5-5 

4  50 

"3 

164 

5  46 

857 

302 

353 

0  55 

3 

V  Leonis 

4.5 

13  20 

16  30 

98 

68 

14  22 

17  32 

336 

296 

I    2 

9 

58  G.  Sagittarii 

6.1 

14  17 

17  0 

103 

146 

15  27 

18    9 

264 

296 

I    9 

«3 

136  Tauri 

4.6 

xo  42 

12  30 

76 

17 

"  37 

13  25 

307 

252 

0  55 

25 

176  B.  Geminonim 

6.3 

7    3 

844 

X2I 

144 

8  29 

10  10 

282 

244 

z  26 

as 

181  B.  Geminonim 

6.0 

7  48 

9  29 

132 

121 

9  10 

10  50 

274 

224 

Z   2Z 

:i 

82  Geminorum 

6.3 

13  25 

IS    5 

152 

97 

14    8 

15  47 

252 

200 

0  42 

If  Cancri 

5-5 

7  34 

9  xo 

164 

194 

831 

10    8 

249 

247 

057 

26 

102  B.  Cancri 

6.5 

12  13 

13  48 

105 

49 

13  14 

14  50 

314 

258 

I     z 

26 

«  Cancri 

6.3 

12  22 

13  58 

127 

71 

13  24 

15    0 

292 

236 

I      2 

*    4 

83  Virginis            t 

5.6 

7  53 

9    6 

136 

188 

8  45 

9  58 

283 

332 

0  52 

20 

18  Tauri                { 

5.6 

10  43 

10  53 

49 

0 

II  26 

II  36 

303 

258 

0  43 

20 

q  Tauri                t 

4-3 

10  52 

II     2 

152 

104 

II  14 

II  23 

199 

154 

0  2Z 

20 

21  Tauri                t 

5.8 

II    0 

II    9 

123 

75 

II  42 

"  51 

229 

186 

0  42 

25 

9  Cancri 

6.2 

6  10 

6    0 

100 

151 

7  36 

7  26 

302 

321 

I   26 

^1 

49  B.  Cancri         t 

6.0 

15    0 

14  49 

157 

107 

IS  36 

15  25 

247 

200 

0  36 

37  Sextantis 

6.3 

9  52 

9  31 

209 

226 

10    7 

9  45 

230 

243 

0  Z4 

29 

V  Leonis 

4.5 

10  10 

9  44 

164 

188 

XI    II 

10  45 

275 

282 

I     z 

31 

75  Virginis 

5-6 

15  28 

14  53 

98 

71 

16  34 

16    0 

320 

282 

I    7 

.  21 

82  Geminorum 

6.3 

938 

7  42 

157 

106 

10  39 

8  43 

256 

198 

I     z 

22 

102  B.  Cancri 

6.5 

9  10 

7  10 

100 

79 

10  26 

8  26 

324 

278 

I  z6 

22 

e  Cancri 

6.3 

9  20 

7  20 

121 

96 

10  42 

8  41 

302 

253 

I   21 

30 

jr  Scorpii             t 

30 

10  56 

8  24 

102 

151 

"  53 

9  21 

301 

344 

0  57 

'    5 

t  Capricomi 

4.3 

17  21 

14  29 

50 

94 

1833 

15  40 

263 

297 

I  iz 

6 

e  Aquarii 

5-4 

16  50 

13  53 

62 

112 

17  56 

15    0 

249 

294 

I    6 

18 

187  B.  Geminorum]: 

6.3 

M  55 

II  12 

129 

82 

15  42 

II  59 

267 

224 

0  46 

21 

A  Leonis 

4.6 

14  32 

10  38 

97 

44 

15  27 

II  32 

326 

273 

0  54 

25 

75  Virginis 

5.6 

16  44 

"  33 

60 

22 

17  23 

13  12 

348 

305 

039 

29 

10  G.  Sagittarii 

5-7 

19  II 

14  44 

22 

5 

19  48 

15  21 

322 

298 

0  37 

e    I 

20  Capricomi 

6.2 

16  27 

II  49 

1X2 

158 

17  20 

12  42 

210 

250 

0  53 

2 

/I  Capricomi 

5-2 

17  18 

12  36 

120 

167 

17  58 

13  16 

IQO 

233 

0  40 

4 

13  Piscium 

6.4 

20  23 

15  32 

94 

136 

21  21 

16  30 

189 

222 

0  58 

19 

359  B.  Leonis 

6.3 

12  44 

655 

153 

128 

13  54 

8    6 

285 

246 

I  10 

25 

43  Ophiuchi 

5-4 

20  17 

14    3 

38 

4 

21     4 

14  50 

308 

267 

0  47 

27 

51  Sagittarii 

5.8 

19  34 

13  13 

32 

31 

20  36 

14  15 

286 

273 

I     2 

27 

h  Sagittarii 

4.7 

1938 

13  17 

77 

76 

20  54 

14  33 

238 

221 

I  16 

'    2 

25  Piscium            t 

6.2 

17     2 

10  22 

36 

87 

17  52 

II  12 

270 

322 

0  50 

23 

10  G.  Sagittarii 

5-7 

19  II 

II    8 

16 

0 

19  43 

II  40 

327 

304 

0  32 

26 

Uranus 

6.0 

23  43 

15  28 

42 

10 

0  47 

16  31 

252 

210 

I     4 

28 

252  B.  Aquarii 

5.8 

23  49 

15  26 

47 

31 

I     5 

16  41 

234 

202 

I  16 

(oTU. — The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limb  toward  the  east. 

t  Immersion  below  the  horizon  of  Washington. 
X  Eimasion  below  the  horizon  of  Washington. 

33281°— 191 5 ^39  [Eph  X5I 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SUN. 

FOR  WASHINGTON  MEAN  NOON. 


Date. 

P 

B. 

Lo 

Date. 

P 

1 

^0         1 

1 

Lo 

0 

0 

0 

0 

0 

0 

fan.    I 

+  2.14 

-3-^3 

88.24 

July    5 

—  1. 01 

+3.40 

166.47 

6 

—  0.30 

370 

22.39 

10 

+  1.26 

3.92 

100.29 

II 

a. 72 

4.24 

316.55 

15 

3-51 

4.41 

34.13 

i6  ' 

509 

4.74 

250.72 

20 

5-72 

4.87 

32797 

21 

7.40 

5-21 

184.88 

25 

7.87 

5-30 

261.82 

36 

-  963 

-5-64 

119.05 

30 

+  9-95 

+5.70 

195.68 

31 

11.76 

6.02 

53-22 

Aug.    4 

"•95 

6.05 

129.56 

Feb.   5 

i3.7« 

6.35 

347-38 

9 

13.85 

6.36 

63.45 

10  ! 

15.68^ 

6.64 

281.55 

14 

15-65 

6.63 

357.35 

15 

17.44 

6.87 

215.71 

19 

17-33 

6.85 

291.26 

20 

—  19.06 

-705 

149.87 

24 

+18.89 

+7-03 

225.19 

25 

20.54 

717 

84.02 

29 

20.32 

7-15 

159.13 

Mar.   2 

21.86 

7.24 

18.16 

Sept.  3 

21.62 

7.23 

93.08 

7 

23.02 

725 

3^2.28 

8 

22.78 

7.25 

27.05 

12 

24.02 

7.20 

246.39 

13 

23-79 

• 

7.22 

321.03 

17 

-24.85 

—7.10 

180.49 

18 

+24.64 

+7.14 

25502 

22 

2551 

6.95 

114.58 

23 

25.34 

7.01 

189.02 

27 

2599 

6.75 

48.64 

28 

25.87 

6.82 

12303 

Apr.    I 

26.30 

6.50 

342.68 

Oct.    3 

26.23 

6.58 

57.06 

6 

26.43 

6.20 

276.70 

8 

26.41 

6.29 

351.09 

II 

-26.37 

-585 

210.71 

13 

+26.41 

+596 

285.13 

16 

26.13 

546 

144.69 

18 

26.22 

5.58 

219.18 

21 

2571 

503 

78.66 

23 

25.84 

515 

153-23 

26 

25.11 

4.57 

12.60 

28 

25.27 

4.69 

87.29 

May    I 

24.32 

4.08 

306.52 

Nov.    2 

24.50 

4.19 

21.36 

6 

1 

-23.35 

-3.56 

240.43 

7 

+23.54 

+3.66 

315.44 

1 

II 

22.20 

3.02 

174.32 

12 

22.38 

3.10 

249.52 

16 

20.88 

2.45 

108.19 

17 

21.02 

2.51 

183.61 

21 

19.40 

1.87 

42.05 

22 

19.48 

1.90 

117.70 

26 

1777 

1.28 

33590 

27 

17.76 

1.28 

51.80 

31 

-I5-99 

0.68 

269.73 

Dec.    2 

+  1588 

0.65 

345.90 

June  5 

14.09 

-0.08 

203.56 

7 

13.85 

+0.01 

280.02 

10 

12.08 

+0.52 

13738 

12 

11.70 

-0.63 

214.14 

15 

9-97 

1. 12 

71.20 

17 

9.44 

1.27 

148.26 

20 

7-79 

1. 71 

5.02 

22 

7.09 

1.90 

82.39 

as 

-  5.56 

+2.29 

298.83 

27 

+  469 

-2.51 

16-53 

30 

-  3.29 

+2.85 

232.65 

32 

+  2.26 

-3.10 

310.68 

In  the  above  table,  P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from 

e  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitudes,  respec- 

rely,  of  the  center  of  the  disk.    The  longitudes  are  reckoned  from  the  Solar  Meridian  which 

ased  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  Jan.  i,  1854,  Green- 

ch  Mean  Noon. 

lEph  15^ 
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MOON,  1915. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


e. 

The  Earth's 
Selenographic — 

Phsrsical  Libntioti. 

TheJ 
Sdenosi 

Sun's 
nphic— 

1 

Dftt 

■"■ 

^      1 

Long. 

Ut. 

IXMlf. 

Ut. 

Colooc. 

l^. 

1 

■ 

e 

• 

e 

• 

e 

. 

Jan. 

I 

-4-44 

-4.22 

— O.OI 

—0.04 

102.58 

—  I.I9 

im 

2 

4.89 

2.97 

O.OI 

0.04 

II4.7I 

1. 16 

xi.^ 

3 

5-17 

1-55 

O.OI 

0.04 

126.84 

113 

»5'54 

4 

5.26 

—0.03 

O.OI 

0.04 

138.97 

1. 10 

liSj 

5 

5.16 

+1.52 

O.OI 

0.04 

151. II 

1.07 

W.74' 

6 

-4.85 

+300 

—O.OI 

—0.04 

163.25 

-1.04 

31.96 

7 

4.29 

4.34 

—O.OI 

0.04 

175.40 

I. 01 

32.17 

8 

3.48 

5-44 

0.00 

0.04 

187.56 

0.98 

31 J7' 

9 

2.44 

6.22 

0.00 

0.04 

199.72 

0.9s 

iW 

• 

lO 

—  1. 19 

6.63 

0.00 

0.04 

211.89 

0.92 

I5i6 

II 

+0.21 

+6.6i 

0.00 

—0.04 

224.07 

—0.89 

xoi; 

12 

1.64 

6.16 

0.00 

0.04 

236.25 

0.87 

5.11  ■ 

13 

300 

532 

0.00 

0.04 

248.44 

0.84 

35«-9« 

14 

4.18 

415 

0.00 

0.04 

260.63 

0.82 

3S3-«^ 

IS 

507 

2.74 

0.00 

•  0.04 

272.82 

0.80 

347-97. 

i6 

+S-6I 

+1.19 

0.00 

—0.04 

285.01 

-0.78 

343-9« 

17 

5-7/ 

-0.38 

0.00 

0.04 

297.20 

0.76 

340-97 

i8 

5-55 

1.90 

0.00 

0.04 

30938 

0.74 

339-« 

19 

4.98 

3.28 

0.00 

0.04 

321.56 

0.73 

337-9« 

20 

4.12 

4.47 

0.00 

0.04 

333-74 

0.71 

337.«i 

21 

+3 -OS 

-5-45 

—O.OI 

—0.04 

34591 

—0.70 

33M 

22 

1.83 

6.18 

O.OI 

0.04 

358.07 

0.68 

340-<H 

33 

+0-55 

6.64 

O.OI 

0.04 

10.23 

0.67 

34248 

24 

—0.71 

6.81 

O.OI 

0.04 

22.38 

0.65 

345-«» 

35 

1.90 

6.70 

O.OI 

0.04 

3453 

0.63 

349-9Q 

26 

-2.94 

—6.29 

—O.OI 

—0.04 

46.67 

—  0.61 

354-^ 

27 

3-79 

5.58 

O.OI 

0.04 

58.81 

0.59 

0.0; 

28 

4.42 

4.60 

O.OI 

0.04 

70.94 

0.56 

5-30 

29 

4.80 

3-37 

O.OI 

0.04 

83.07 

0.53 

10.18 

30 

4.94 

1.94 

O.OI 

0.04 

95.20 

0.50 

144B 

31 

-4.84 

-0.38 

—  O.OI 

—0.04 

107.33 

—0.46 

17-79 

Feb. 

I 

4.51 

+  1.22 

O.OI 

0.04 

119.47 

0.43 

3a26 

2 

3-97 

2.78 

O.OI 

0.04 

131.60 

0.39 

31.76 

3 

3.26 

4.19 

O.OI 

0.04 

143-74 

0.35 

33.24 

4 

2.40 

536 

O.OI 

0.04 

15589 

0.31 

3161 

5 

-1.43 

+6.21 

—  O.OI 

—0.04 

168.04 

—0.28 

19-78   ) 

6 

--0.39 

6.68 

O.OI 

0.04 

180.20 

0.24 

16.65    ■ 

7 

+0.67 

6.75 

O.OI 

0.04 

192.37 

0.20 

13.2:    ■ 

8 

1.71 

6.40 

O.OI 

0.04 

204.54 

0.17 

6.86    \ 

9 

2.68 

567 

O.OI 

0.04 

216.72 

0.14 

0.91 

1 

10 

+3-52 

+4-59 

—  O.OI 

—0.04 

228.91 

—O.I  I 

35503 

II 

4.19 

3.26 

O.OI 

0.04 

241.10 

0.08 

349-74 

12 

4.64 

1.76 

O.OI 

0.04 

25330 

0.05 

345-36 

13 

4.83 

+0.18 

O.OI 

0.04 

265.50 

—0.02 

34«-oi 

14 

4-75 

-1.38 

O.OI 

0.04 

277.69 

0.00 

iy^ 

+4.39 

-2.84 

\       —0.01    \       —0.0^ 
\       —0.01     ,       —  o.o^ 

\     ^'^.'^ 

-V<^.^oi 

338.36 

\   ^^^^^ 

16    \ 

+3-77 

-4.13 

\         •^CA.tX^ 

-V^.Wk 

\U' 

P^:v^s\ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


The  Earth's 
Selenocraphk^ 

Phyvicm]  Ubratkm. 

The, 
Sdenoc 

Sun's 

•  • 

Date. 

•^  *  ■*  '^^m>' 

c 

Long. 

Ut. 

Long. 

Lat. 

Coloag. 

!     ut. 

« 

• 

• 

• 

• 

e 

• 

Apr.       I 

-0.34 

+6.36 

—0.02 

—0.04 

117.79 

+I.IO 

18.73 

2 

+  1.45 

6.62 

0.02 

0.04 

"995 

1.13 

I4.84 

3 

307 

6.44 

0.02 

0.04 

142.12 

1.15 

9-73 

4 

4.40 

585 

0.02 

0.04 

15429 

1.18 

3^ 

5 

5-39 

4.90 

0.02                 0.04 

1 

166.47 

Z.20 

357-8» 

6 

+6.00 

+3.69 

— o.oi     1       —0.04 

178.66 

i       +1.22 

352-^ 

7 

6.26 

2.30 

o.oi              0.04 

190.86 

1.24 

347-48 

8 

6.21 

+0.81 

O.OI              0.04 

203.06 

1.26 

343-*« 

9 

5.88 

—0.69 

O.OI              0.04 

215.27 

1.28 

340J6 

lO 

5-34 

2.13 

O.OI              0.04 

227.49 

1.30 

33«-95 

II 

+4-62 

-3-44 

—O.OI           —0.04 

239-71 

+1.32 

337-9» 

12 

376 

4.57 

O.OI              0.04 

25»-94 

1.34 

337-73 

13 

2.77 

S.48 

O.OI              0.04 

264.16 

1.36 

33841 

14 

1.69 

6.14 

O.OI 

0.04 

276.39 

1.37 

339-99 

IS 

+0.51 

6.52 

O.OI 

0.04 

288.62 

1.38 

3434* 

i6 

-0.73 

-6.62 

—0.02 

—0.04 

300.84 

+1.39 

345«3 

'7 

2.02 

6.43 

0.02 

0.04 

31307 

1.39 

350.01 

i8 

3-3* 

5-97 

0.02 

0.04 

32529 

1.40 

3S4-77 

19 

4.58 

5-25 

0.02 

0.04 

337.50 

1.40 

359-83 

20 

5-73 

4.29 

0.02 

0.04 

349.71 

1. 41 

4.87 

21 

—6.70 

-3" 

—0.02 

—0.04 

Z.92 

+1.41 

9-» 

22 

7-41 

1.78 

0.02 

0.04 

14.12 

1. 41 

X3.7S 

23 

7-77 

-0.31 

0.02 

0.04 

26.31 

1.4a 

17JI 

24 

7.70 

+  I-22 

0.02 

0.04 

38.49 

1.43 

19-83 

25 

7-15 

2.72 

0.02 

0.04 

50.67 

1.43 

21.59 

26 

—6.09 

+4- 1 1 

—0.02 

—0.04 

62.85 

+1.44 

22.31 

27 

457 

527 

0.02 

0.04 

75.0a 

1.45 

21M 

28 

2.68 

6.08 

0.02 

0.04 

87.19 

1.46 

lOOI 

29 

-0.57 

6.48 

O.OI 

0.04 

9936 

1. 47 

i6i6 

30 

+1-55 

6.42 

O.OI 

0.04 

"1.54 

1.47 

!       iiiS 

May        I 

+3-50 

+5-90 

—O.OI 

—0.04 

123.72 

+1.48 

1        6.01 

2 

5" 

500 

O.OI 

0.04 

135.90 

1.49 

359-;* 

3 

6.29 

380 

O.OI 

0.04 

148.08 

1.50 

3S3^ 

4 

7.01 

2.40 

O.OI 

0.04 

160.28 

1.50 

348.6: 

5 

7.28 

+0.90 

O.OI 

0.04 

172.48 

1.51 

i      344.54 

6 

+7-15 

—0.60 

—O.OI 

—0.04 

184.69 

+1.52 

34144    ' 

7 

6.70 

2.04 

O.OI 

0.04 

Z96.90 

1.53 

33930 

8 

5-9« 

3-35 

O.OI 

0.04 

209.12 

1-54 

^    33806 

9 

508 

4.48 

O.OI 

0.04 

221.35 

1.55 

'    337.67 

10 

4.04 

5-39 

O.OI 

0.04 

233.59 

I.55- 

53^^'i 

XI 

+2.90 

-6.05 

—  O.OI 

—0.04 

245.82 

+1.56 

33947 

12 

1.69 

6.45 

O.OI 

0.04 

258.06 

1.56 

3417^ 

13 

+0.44 

6.56 

O.OI 

0.04 

270.30 

1.56    ' 

344-87 

14 

--0.84 

6.39 

O.OI 

0.04 

282.54    1 

1.56 

348.85 

^5 
16 
'7    • 

2-^3 

-3-41 
-463 

5-9S 
-5-25 
-4.31 

O.OI 

\       —0.01 
-  0.01 

0.04 

\ 

294.78 

1.56 

35348 
^     ^^-49 

MOON,  1915. 


615 


OBSERVATIONS  OF  THE  HOON. 
MEAN 


616  MOON,  1915. 

EPHEMERIS  FOR  OBSERVATIONS  OF  THE  MOON. 

FOR  M  MEAN 


MOON,  1915.  617 


PHEMERIS  FOR  OBSERVATIONS  OF  THE  MOON. 

FOR  MEAN  MIDNIGHT. 


618 


MOON,  1915. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


The  Earth's 

Physical  labiatioa. 

The( 
Seicnog] 

Sun's 
taphie- 

Date. 

C 

"Long. 

Lat. 

IXMlf. 

Lat. 

Cokmg. 

UA. 

Oct.        I 

• 
-3.61 

• 
-3.26 

• 
-I-O.02  ■ 

• 
—0.04 

• 
192.41 

e 
-1.24 

• 
5-92 

2 

4.67 

1.96 

0.02 

0.04 

204.61 

1.25 

10.49 

3 

548 

-0.54 

0.02 

0.04 

216.82 

I-2S 

14.49 

4 

5-96 

-f-0.94 

0.02 

0.03 

229.03 

1.26 

17.78 

5 

6.04 

2.41 

0.02 

0.03 

241.25 

1.27 

20.28 

6 

-570 

+3-79 

+0.02 

-0.03 

25346 

-1.27 

21.89 

7 

4-93 

4.98 

0.02 

0.03 

265.68 

1.28 

22.49 

8 

3-79 

9 

589 

0.02 

0.03 

277.90 

1.29 

21.93 

9 

2.38 

6.43 

0.02 

0.03 

290.12 

1.30 

20.04 

zo 

-0.83 

6-55 

0.02 

0.03 

302.34 

I-3I 

16.73 

ZI 

-f-0.73 

+6.24 

4-0.02 

-0.03 

314.55 

-^'33 

12.06 

12 

2.17 

5-53 

0.03 

0.03 

326.76 

'-35 

6.39 

13 

3-39 

4-47 

0.02 

0.03 

338.96 

1-37 

0.28 

14 

4-35 

315 

0.02 

0.03 

351-15 

1-39 

354-38 

15 

5-03 

1.66 

0.02 

0.03 

3-33 

1. 41 

349-1^ 

i6 

+5-45 

+0.10 

4-0.02 

—0.03 

15-51 

-1.43 

344.86 

17 

564 

-1.44 

0.02 

0.03 

27.68 

1-45 

341.57 

i8 

5.62 

2.88 

0.02 

0.03 

3984 

1-47 

339-26 

19 

542 

4.14 

0.02 

0.03 

52.00 

1.49 

337.90 

20 

505 

517 

0.02 

0.03 

64.16 

I-5I 

337.47 

21 

+4.52 

-5-94 

4-0.02 

-0.03 

76.31 

-1.52 

33^'<» 

22 

3.82 

6.41 

0.02 

0.04 

88.46 

1-53 

339-49 

23 

2.96 

6.57 

0.02 

0.04 

100.61 

1.54 

341.97 

24 

1.94 

6.44 

0.02 

0.04 

112.76 

1-55 

345-37 

25 

+0-77 

6.03 

0.02 

0.04 

124.92 

1-55 

34956 

26 

-0.52 

~5-35 

4-0.02 

—0.04 

137.08 

-1-55 

354.32 

27 

1.88 

4.45 

0.02 

0.04 

14924 

1-55 

359-34 

28 

324 

336 

0.02 

0.04 

161.40 

1.54 

4.32 

29 

4-53 

2. II 

0.02 

0.03 

173.57 

1-54 

8.98 

30 

565 

—0.76 

0.02 

0.03 

185.75 

1-53 

13.12 

31 

-6.52 

-fo.66 

-f0.02 

-0.03 

197.93 

-1-53 

16.62 

Nov.       I 

7-05 

2.08 

0.02 

0.03 

210.12 

1.52 

19-39 

2 

715 

342 

0.02 

0.03 

222.31 

I-5I 

21.35 

3 

6.74 

4.63 

0.02 

0.03 

234.50 

I-5I 

22.39 

4 

583 

5.61 

0.02 

0.03 

246.70 

150 

22.36 

5 

-445 

+6.26 

4-0.02 

-0.03 

258.91 

-1.50 

21.06 

6 

2.72 

6.50 

0.02 

0.03 

271. II 

1.49 

18.31 

7 

-0.78 

6.29 

0.02 

0.03 

283.32 

1.49 

14.06 

8 

+  1.18 

564 

0.02 

0.03 

29552 

1.49 

853 

9 

2.99 

4.60* 

0.02 

0.03 

307.72 

1.49 

.2.29 

10 

4-4-51 

+3-27 

4-0.02 

-0.03 

319-91 

-1-49 

356.06 

II 

5.66     i           1.76 

0.02 

0.03 

332.10 

1.50 

350.46 

12 

6.43     1       +0.17 

0.02 

0.03 

344.28 

1.50 

345.83 

13 

6.82     j       -1.38 

0.02 

0.03 

356.45 

I  50 

342.25 

14 

6.88     I          2.83 

0.02 

0.03 

8.62 

1. 51 

339.69 

15 

+6.66 

-4.09 

4-0.02 

-0.03 

20.78 

-1.52 

338.10 

1(5 

-h6.22 

-5-13 

I      4-o.oa 

[         -O.Oi 

^        ^>i.<)i 

-I-52 

337-45 

VEpVv  t5\ 
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620     ILLUMINATED  DISK  OF  MERCTJRY,  1915, 


FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


I 

6 

II 

i6 

21 
26 

5 
10 

15 
20 

2 

7 
12 

17 
22 

27 

I 

6 

II 
16 
21 
26 

I 

6 
II 
16 
21 
26 

31 

5 
10 

15 

20 

25 

30 


d 


0.997 
0.999 

0-993 
0-97S 
0-939 

0.868 

0.744 

0-553 

0-317 
0.1 10 

0.012 
0.043 

0.154 
0.2S0 

0-393 

0.488 
0.566 

0633 
0.692 

0-751 

0.808 
0.867 
0.926 

0.977 
1. 000 

0.971 
0.879 

0.749 
0.613 

0.487 

0-374 
0.273 

0.180 

0.099 

0.038 

0.008 
0.019 


6 

4 
10 
18 

29 

43 
61 

84 
III 

141 

168 
156 

134 
116 
102 

91 
82 

75 

67 
60 

52 
43 
32 
18 


20 

41 
60 

77 
91 

105 

"7 
130 

143 
158 

170 
164 


142 

65 

19 

3 

354 

347 
342 

337 
332 
324 

280 

183 
169 

164 

161 

158 
156 
154 
152 
151 

150 

149 
149 

149 
89 

338 
341 
345 
349 
353 

357 
o 

4 

9 

19 

62 
140 


25-1 
26.9 

30.1 
35-2 

42.9 

53-3 

64-3 
68.2 

53-6 
23.0 

2.6 

8.5 
23.6 

32.3 
34-5 

33.8 
32.6 

316 

31.5 
324 

34.7 
38.8 

45-1 
53.6 
62.7 

68.4 
66.6 

590 
50.0 
42.2 

35-5 

293 
22.2 

14.0 
5-9 

1.3 
3-2 


Stellar 
Mag. 


-0.8 
0.9 
0.9 
0.9 
0.9 

-0.9 

0.7 
-0.4 
+0.4 

1.4 

+2.7 
2.2 

1.4 
0.9 

0.7 

+0.5 

0.4 

0.3 
+0.1 

0.0 

-0.2 

0.5 
0.9 

1.4 
1.9 

-1.6 
1.2 

0-7 
-0.2 

+0.3 

+0.7 
I.I 

1-5 
1.9 

2.5 

+3-1 
+2.8 


Date. 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


5 
10 

15 
20 

25 

30 

4 

9 

14 

19 

24 

29 

3 
8 

13 

18 

23 
28 

3 
8 

13 
18 

23 

28 


7 
12 

17 
22 

27 

2 

7 
12 

17 
22 

27 

32 


0.073 
0.162 

0.279 

0.423 
0.588 

0.758 
0.898 

0.979 
0.998 

0.982 

0.949 
0.910 
0.869 
0.826 
0.780 

0.727 
0.665 
0.586 
0.486 
0.356 

0.199 
0.051 
0.005 

0.133 
0.369 

0.594 
0.756 
0.859 
0.920 
0.958 

0.980 

0.993 
0.999 

0.999 
0.994 

0.981 
0.957 


149 

133 
116 

99 
80 

59 

37 

17 

5 
16 

26 

35 
42 

49 
56 

63 

71 
80 

92 

107 

127 

154 
172 

137 
105 

79 

59 
44 
33 
24 

16 

10 

4 
4 
9 

16 

24 


e 


159 
167 

172 

177 
183 

190 
198 
213 

299 

4 

15 
20 

22 
24 

25 

26 
26 

27 

27 
28 

30 

35 
18s 
206 
208 

208 
207 
205 
202 

198 

192 
182 

157 
59 
24 

12 

4 


Stellar 


10.7 
22.3 
340 
46.0 

57-8 

66.7 

68.4 
62.0 
52.0 
430 

36-4 
32.0 

29.5 
28.3 
28.4 

29.4 
31-5 
34.4 
37-4 
37.8 

30.1 
10.5 
1.2 
28.1 
57-0 

62.0 
53-6 
43.7 
35-9 
30.5 

27.1 

25.1 

24.4 

24.7 
26.2 

29.1 
33-7 


+2.1 
1-5 

O.Q 

+0.3 

-a8 
I.I 
1.5 
1.6 
1.2 

-a8 

0.5 

0-3 
-«.i 

+0.1 

+0.1 
a] 

0-3 
04 

0-7 

+1.1 
2.0 
2A 
1.2 

40.2 

-«.4 
0,6 
0.0 

0-: 
0.7 


-«•• 


0: 

oi 

0.8 

-0.S 

-0.8 


NOTATION. 

ib=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  tbe 

entire  apparent  disk  regarded  as  circular, 
t^the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
0=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portbn,  mato 

with  the  meridian. 
L3=the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  bom  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  atigiilay  radius  of  out 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  heeti  commuted  from  formulae  given  in  the  Potsdam 

Observations,  vol.  8,  page  366. 
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FOR  WASHINGTON  MEAN  NOON. 


ftte. 

ib 

• 

t 

d 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

1 
0 

L 

Stellar 
Mag. 

0 

0 

0 

0 

I 

0.255 

"9-3 

196.8 

218.9 

-4.4 

July    5 

0.946 

26.8 

175.9 

51.3 

-3-3 

6 

0.297 

II3-9 

1956 

216.8 

4.4 

10 

0.954 

24.8 

179.1 

50.7 

3-3 

II 

0.336 

109.2 

194. 1 

209.8 

4.3 

15 

0.961 

22.9 

182.4 

50.2 

3-3 

i6 

0.372 

104.9 

192.4 

200.2 

4.3 

20 

0.967 

21.0 

185.8 

49.7 

3-3 

21 

0.406 

100.9 

190.5 

189.6 

4.2 

25 

0.973 

19.0 

189.2 

49-3 

3-4 

26 

0.437 

97.3 

188.4 

178.7 

-4.2 

3® 

0.978 

17.0 

192.7 

48.9 

-3-4 

31 

0.466 

93-9 

186. 1 

168.0 

4.1 

Aug.    4 

0.983 

15.1 

196.3 

48.6 

3-4 

.       5 

0.493 

f'^ 

183.8 

157-7 

4-1 

9 

0.987 

13.2 

200.0 

48.3 

3-4 

10 

0.519 

87.8 

181. 3 

148.1 

4.0 

14 

0.990 

"•3 

203.9 

48.1 

3-4 

15 

0.544 

85.0 

178.8 

139. 1 

4.0 

19 

0.993 

9.4 

208.2 

47.9 

3-4 

20 

0.567 

82.4 

176.2 

130.9 

-3-9 

24 

0.996 

7-5 

2133 

47-7 

-3-4 

25 

0.589 

79.8 

1737 

123.3 

3.9 

29 

0.998 

5.7 

220.0 

47.6 

3-5 

2 

0.610 

77-3 

171. 2 

116.4 

3.8 

Sept.    3 

0.999 

4.0 

231.4 

47.5 

3-5 

7 

0.630 

74.9 

168.8 

1 10. 1 

3.8 

8 

I.OOO 

2.5 

254.9 

47.4 

3.5 

12 

0.649 

72.6 

166.5 

104.4 

3-7 

13 

1. 000 

2.0 

3035 

47-4 

3-5 

17 

0.668 

70.4 

164.3 

99.2 

-3.7 

18 

0.999 

3.0 

342.6 

47-4 

-3-5 

22 

0.686 

68.2 

162.3 

94.4 

H 

23 

0.999 

4.5 

359-1 

47-5 

3-5 

27 

0.703 

66.1 

160.5 

90.0 

3.6 

28 

0.997 

6.2 

6.9 

47.6 

3.5 

I 

0.719 

64.0 

158.9 

86.0 

3.6 

Oct.     3 

0.995 

7.9 

II. I 

47.7 

3.4 

6 

0.735 

61.9 

157.5 

82.4 

35 

8 

0.993 

9-7 

13.6 

47-9 

3-4 

II 

0.751 

59-9 

156.4 

79.0 

-3.5 

13 

0.990 

11.4 

15-0 

'48.1 

-3.4 

16 

0.766 

57.9 

155.5 

75-9 

3.5 

18 

0.987 

13.1 

15.6 

48.3 

3-4 

21 

0.780 

55-9 

154.8 

73-2 

3.5 

23 

0.983 

14.9 

15.6 

48.6 

3-4 

26 

0.794 

53.9 

154.4 

70.6 

3.4 

28 

0.979 

16.6 

15.1 

49.0 

3.4 

I 

0.808 

52.0 

154.3 

68.2 

3-4 

Nov.    2 

0.97  s 

18.3 

14.2 

49.4 

3.4 

6 

0.821 

50.1 

154.4 

66.1 

-3-4 

7 

0.970 

20.0 

130 

49-8 

-3.4 

II 

0.834 

48.1 

154.8 

64.1 

3.4 

12 

0.965 

21.6 

11.4 

50.3 

3.3 

16 

0.846 

46.2 

155.5 

62.3 

3.4 

17 

0.959 

233 

9.6 

50.9 

3-3 

21 

0.858 

44.3 

156.4 

60.7 

3.3 

22 

0.953 

25.0 

7-5 

51.5 

3-3 

26 

0.870 

42.3 

157.6 

59.2 

3-3 

27 

0.947 

26.6 

5.3 

52.2 

3.3 

31 

0.881 

40.4 

159.0 

57-9 

-3-3 

Dec.     2 

0.940 

28.3 

2.9 

52.9 

-3.3 

t       5 

0.892 

38.5 

160.7 

56.6 

3-3 

7 

0.933 

30.0 

0.4 

53.8 

3.3 

10 

0.902 

36.5 

162.7 

555 

3-3 

12 

0.926 

31.6 

357.9 

54.7 

3-3 

IS 

0.912 

34.6 

164.9 

54.5 

3.3 

17 

0.918 

33-3 

355-4 

55.7 

3.3 

20 

0.921 

32.7 

167.3 

53.6 

3.3 

22 

0.910 

350 

353.0 

56.8 

3-3 

25 

0.930 

30.7 

170.0 

52.8 

-3.3 

27 

0.901 

36.7 

3506 

57.9 

-3.4 

30 

0.938 

28.8 

172.9 

52.0 

-3-3 

32 

0.892 

38.4 

348.4 

59.1 

-3-4 

NOTATION. 

ib=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
f =the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
^=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
L=the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of 

one  second  of  arc,  situated  at  distance  tmity  from  the  Sun,  and  illuminated  by  the 

latter  as  the  mean  disk  of  the  planet  is  illuminated. 
The  magnitudes  of  the  planet  have  been  computed  from  formulae  given  in  the  ^^tadasssL 

Observations,  vol.  8,  page  366. 
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MARS,  1915. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

WASHINGTON  MEAN  TIME. 


Noon. 

IJfht- 
Time. 

Stellar 
Magni- 
tude^ 

P 

A^+iSo^ 

^® 

'*o~'^e 

% 

©<f 

Oct.    I 

m 
12.89 

-I-1.2 

• 
348.97 

• 
206.33 

• 
-f  12.01 

• 
-34.52 

• 
—  3-62 

• 
351-05 

3 

12.77 

I.I 

349.65 

207.42 

13.40 

34.68 

3-21 

35206 

5 

12.65 

I.I 

350.32 

208.51 

13.78 

3484 

3.81 

353-07 

7 

12.53 

I.I 

350.99 

209.59 

13-15 

3500 

3.40 

354.08 

9 

12.4Z 

I.I 

351.66 

210.66 

13.51 

35.16 

3. 00 

355.08 

II 

12.29 

+I.1 

352.32 

211.72 

+  13.86 

-35-31 

-  1-59 

356.08 

13 

12.17 

I.I 

352.97 

312.78 

14.30 

35-46 

1. 19 

35707 

15 

12.04 

I.I 

353.62 

213.83 

14.53 

35.60 

0.78 

358.06 

17 

11.93 

I.O 

354.27 

214.87 

14.86 

35-73 

-  0.38 

359.05 

19 

11.79 

I.O 

354.92 

215.90 

15.18 

35-86 

+    0.03 

0.04 

21 

11.66 

+1.0 

355-55 

316.93 

+  15-48 

-35-99 

+    0.43 

1.02 

23 

"53 

I.O 

356.17 

217.93 

15.77 

36.11 

0.83 

2.00 

25 

11.40 

I.O 

356.79 

218.94 

16.05 

36.23 

I.3I 

2.98 

27 

11.27 

0.9 

357.40 

219.94 

16.33 

36.32 

I.61 

3.96 

29 

II. 14 

0.9 

358.01 

330.93 

16.58 

36.41 

3.00 

4-93 

31 

1 1. 01 

+0.9 

358.61 

321.89 

+  16.83 

-36.50 

+    2.40 

5.90 

Nov.   2 

10.87 

0.9 

35919 

322.84 

17.08 

36.57 

2.79 

6.86 

4 

10.74 

0.8 

359-77 

223.79 

17.31 

36.63 

3.18 

783 

6 

10.60 

0.8 

0.34 

334.73 

17.53 

36.68 

3.56 

8.79 

8 

10.47 

0.8 

0.90 

325.63 

17.74 

36.71 

3.95 

9-75 

10 

IO-33 

4-0.7 

1.44 

236.53 

+  17-94 

-36.73 

+    4.33 

10.70 

12 

10.19 

0'7 

1.97 

327.41 

18.13 

36.74 

4.71 

11.65 

14 

10.05 

0.7 

2.49 

338.37 

18.30 

36.72 

5.09 

12.60 

16 

9.91 

0.7 

3.00 

339.11 

18.46 

36.69 

5-47 

13.55 

18 

9.78 

0.6 

3.49 

339.93 

18.63 

36.64 

5.84 

14-49 

20 

9.64 

+0.6 

3.97 

230.73 

+  18.77 

-36.57 

+    6.31 

15.44 

22 

950 

0.6 

4.44 

231-51 

18.90 

36.48 

6.58 

16.38 

24 

936 

o-S 

4.89 

333.26 

19.03 

36.37 

6.95 

17-31 

26 

9.22 

o-S 

532 

23300 

19-13 

36.23 

7.31 

18.25 

28 

9.08 

0-5 

5.74 

233.71 

19.34 

36.07 

7.67 

19.19 

30 

8.94 

-1-0.4 

6.14 

234.38 

+  19-33 

-35-88 

+  8.03 

20.12 

Dec.    2 

8.80 

0.4 

6.52 

235-03 

19.41 

35.66 

8.39 

21.04 

4 

8.66 

0.4 

6.88 

235-65 

19.48 

35-41 

8.75 

21.97 

6 

8.52 

0-3 

7.22 

236.23 

19-54 

35-13 

9.J0 

22.QO 

8 

8.38 

0-3 

7.54 

236.78 

19.58 

34.82 

9.45 

23.82 

10 

8.25 

+0.3 

7.84 

237-30 

+  19.62 

-34.47 

+  9.79 

24.74 

12 

8.11 

0.2 

8.12 

237-78 

19-65 

34.08 

10.14 

25.66 

14 

7.98 

0.2 

8.38 

238.22 

19.66 

33.65 

10.48 

26.58 

16 

7.84 

0.1 

8.61 

238.62 

19.67 

33.19 

10.81 

27.49 

18 

771 

+0.1 

8.82 

238.97 

19.66 

32.68 

II. 15 

28.41 

20 

7.58 

0.0 

9.01 

239.29 

+  19-65 

-32.13 

+11.48 

29.32 

22 

7.46 

0.0 

9.17 

23956 

19.62 

31-54 

11.81 

30.22 

24 

7-33 

0.0 

930 

23979 

19-59 

30.89 

12.13 

3i-^S 

26 

7.21 

—0.1 

9.40 

239-97 

19-55 

30.30 

12.45 

32.04 

28 

7.08 

0.1 

9.48 

240.09 

19.49 

39.46 

13.77 

32.94 

30 
3^    1 

6.97 

—0.2 

953 

240.16 

+  19-42 

-38.67 

+13.08 

3384 

6.8$ 

—0.2 

9S4 

\      2\0.\% 

^   +^<)-i^ 

—  27.82 

+13.39 

34.74 
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JUPITER,  1915. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

WASHINGTON  MEAN  TIME. 


Noon. 

Ught- 
Time. 

Stellar 
Magni- 
tude. 

P 

^^+i«o' 

^e 

Aq+x8o* 

^0 

m 

0 

• 

• 

• 

• 

Jan. 

I 

47-34 

-1-7 

338.84 

186.84 

+0.36 

194.42 

+0.76 

8 

47.91 

1.6 

338.48 

188.33 

0.42 

19504 

0.80 

IS 

48.42 

1.6 

338.13 

189.86 

0.47 

195.67 

0.83 

22 

48.86 

1.6 

337-79 

191.45 

0.53 

196.30 

0.86 

29 

49.20 

-1.6 

337-45 

193.07 

+0.59 

196.92 

+0.89 

Mar. 

27 

48.97 

-1.6 

335-35 

206.63 

-fi.16 

302.04 

+1.15 

Apr. 

3 

48.57 

1.6 

335-19 

208.23 

1.23 

302.67 

i.iS 

lO 

48.09 

1.6 

335-05 

209.79 

1-30 

303.30 

1.22 

17 

47.5s 

1-7 

334-93 

211.30 

1.38 

203.93 

1.25 

24 

46.94 

1.7 

334-83 

212.75 

1.45 

304.56 

1.28 

May 

I 

46.28 

-1.7 

33475 

214.14 

+1.52 

205.19 

+1.31 

8 

45-56 

1.7 

334.68 

215.46 

1-59 

305.83 

1-34 

IS 

44.79 

1.8 

334.63 

216.70 

1.66 

306.45 

1.37 

22 

43-98 

1.8 

334-60 

217.86 

1.73 

307.09 

1.40 

29 

43.13 

1.9 

334-57 

218.92 

1.79 

307.72 

1-43 

June 

5 

42.26 

-1.9 

334.55 

219.86 

-fi.86 

208.3s 

+  1.46 

12 

41-37 

2.0 

334.54 

220.69 

1.92 

308.99 

1.49 

19 

40.47 

2,0 

334.54 

221.39 

1.97 

309.63 

1.52 

26 

39-57 

2.1 

334.54 

221.96 

2.03 

310.36 

1-55 

July 

3 

38.68 

2.1 

334.54 

222.39 

3.08 

310.89 

1.58 

10 

37.82 

—2.2 

334.54 

222.67 

+2.12 

211.53 

+1.61 

17 

36.99 

2.2 

334-54 

222.78 

3.16 

312.16 

1.64 

24 

36.20 

2.3 

33454 

222.74 

3.19 

312.80 

1.66 

31 

35-47 

2.3 

334.54 

222.54 

3.22 

21343 

1.69 

Aug. 

7 

34.82 

2.3 

334-54 

222.19 

3.24 

214.06 

1.72 

14 

34.24 

-2.4 

334-54 

221.68 

+2.25 

214.70 

+  1-75 

21 

33.75 

2.4 

334-54 

221.04 

2.26 

215.34 

1.78 

28 

33.37 

2.4 

334-54 

220.28 

2.25 

215.98 

1.80 

Sept. 

4 

33-IO 

2.5 

334-55 

219.44 

2.34 

216.61 

1.83 

II 

32.95 

2-5 

334-57 

218.54 

3.22 

317.25 

1.86 

18 

32.92 

-2.5 

334.59 

217.61 

+3.20 

317.89 

+  1.89 

25 

33.01 

2.5 

33462 

216.68 

3.16 

218.53 

1. 01 

Oct. 

2 

33-22 

2.4 

334-65 

215.80 

3.12 

319.16 

104 

9 

33-55 

2.4 

334.68 

214.99 

3.08 

319.80 

1-97 

16 

34.00 

2.4 

334.72 

214.28 

3.04 

320.44 

1.99 

23 

34.54 

-2.4 

33475 

213.70 

4-3.00 

321.08 

+2.02 

30 

35-17 

2.3 

334.78 

213.27 

1.96 

221.7a 

2.04 

Nov. 

6 

3589 

2-3 

334.79 

212.99 

1.92 

333.36 

2.07 

13 

36.67 

2.2 

334.80 

212.88 

1.89 

333.99 

2.09 

20 

37-50 

2.2 

334.80 

212.94 

1.86 

333.63 

2.12 

27 

38.38 

—  2.1 

334.79 

213.17 

-I-1.84 

334.37 

+2.14 

Dec. 

4 

39.28 

2.1 

334.77 

213.56 

1.83 

324.91 

2.17 

II 

40.20 

3.0 

334.74 

214.10 

1.82 

225.5s 

2.19 

18 

41.12 

2.0 

334.70 

214.79 

1.83 

326.19 

2.22 

25 

42.03 

-1.9 

334.67 

215.62 

1.82 

336.83 

2.24 

3« 

42.92 

-1.9 

334.63 

216.58 

+1.83 

337.47 

+2.26 

JUPITER,  1915. 
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PHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

WASHINGTON  MEAN  TIME. 


Bqu»- 

torial 

Diameter. 

Excess  of 

Equat. 

Diameter 

orer 

Central  Meridian. 

n. 

• 

<l 

Q 

System  I. 

System  II. 

Correction 
for  Phase. 

Polar. 

tt 

n 

m 

n 

• 

o 

o 

• 

I 

35-18 

2.13 

7-59 

o.iS 

71.89 

3730 

13-15 

—  0.25 

8 

34.75 

2.11 

6.73 

0.12 

71-77 

60.76 

343-21 

0.20 

15 

34-39 

2.09 

5.82 

0.09 

71.71 

84.22 

313-25 

0.15 

22 

34.09 

2.07 

4.86 

0.06 

71-74 

107.66 

283.30 

O.IO 

29 

33-84 

2.05 

3-87 

0.04 

71.98 

131. 14 

253-36 

—0.07 

27 

34.01 

2.06 

4.60 

0.05 

245.35 

1 18.01 

165.32 

•fo.09 

3 

34-29 

2.08 

5-56 

0.08 

245.61 

141.96 

135.86 

0.14 

10 

34.62 

2.10 

6.49 

O.II 

245-76 

165.99 

106.48 

0.18 

17 

35.02 

2.12 

7.37 

0.14 

245-86 

190. 1 1 

77.18 

0.24 

24 

35-47 

2.15 

8.21 

0.18 

245-93 

214.32 

47-98 

0.29 

I 

3598 

2.18 

8.96 

0.22 

246.00 

238.63 

18.89 

+0.35 

8 

36.55 

2.22 

9.64 

0.26 

246.05 

263.05 

34989 

0.41 

15 

37.18 

2.26 

10.26 

0.30 

246.12 

287.58 

321.01 

0.46 

22 

3787 

2.30 

10.78 

0.33 

246.19 

312.22 

292.23 

0.51 

29 

38.61 

2.34 

11.20 

0.37 

246.27 

336.98 

263.58 

0-55 

5 

39-41 

2.39 

II. 51 

0.40 

246.36 

1.87 

235-05 

+0.58 

12 

40.26 

2.44 

II. 71 

0.42 

246.46 

26.88 

206.65 

0.60 

19 

41.15 

2.49 

11.78 

0.43 

246.56 

52.03 

178.38 

0.61 

26 

42.08 

2.55 

II. 71 

0.44 

246.69 

77-31 

150.24 

0.60 

3 

43-05 

2.61 

11.50 

0.43 

246.83 

102.72 

122.24 

0.58 

10 

44.03 

2.67 

II. 15 

0.42 

247.00 

128.27 

94.38 

+0.54 

17 

45.02 

2.73 

10.63 

0.39 

247.20 

153-96 

66.66 

0.49 

24 

46.00 

2.79 

9-95 

0.35 

247.42 

179-79 

39.06 

0.43 

31 

46.94 

2.84 

9.12 

0.30 

247-70 

205.73 

"-59 

0.36 

7 

47.83 

2.90 

8.13 

0.24 

248.07 

231-79 

344.24 

0.29 

14 

48.64 

2.95 

6.99 

0.18 

248.55 

257-95 

316.98 

H-0.2I 

21 

49-33 

2.99 

5.72 

0.12 

249.26 

284.18 

289.80 

0.14 

28 

49.89 

3.02 

4.33 

0.07 

250.42 

310.46 

262.68 

0.08 

4 

50.30 

305 

2.86 

0.03 

252.76 

336.77 

235-57 

0.04. 

II 

50.54 

3-06 

1-34 

O.OI 

260.28 

307 

208.46 

-fo.oi 

18 

50.59 

3-06 

0.42 

0.00 

17.21 

29.32 

181.30 

o.oo> 

25 

50.44 

3-06 

1.86 

O.OI 

56.96 

55-49 

154.06 

—0.02 

2 

50.12 

3-04 

3.37 

0.04 

61.57 

81.54 

126.70 

0.05 

9 

49.63 

3-OI 

4.81 

0.09 

6337 

107.45 

99.20 

O.IO 

16 

48.98 

2.97 

6.15 

0.14 

64.36 

133-18 

71-53 

0.17 

23 

48.21 

2.92 

7.37 

0.20 

65.03 

158.73 

4367 

—0.24 

30 

47-34 

2.87 

8.44 

0.26 

65-49 

184.08 

15.61 

0.31 

6 

46.40 

2.81 

9.36 

0.31 

65.86 

209.22 

347-35 

0.38 

13 

45-41 

2-75 

10. 1 1 

0.35 

66.13 

234.16 

318.88 

0.45 

20 

44.40 

2.69 

10.69 

0.39 

66.36 

258.89 

290.20 

0.50 

27 

43-39 

2.63 

1 1. 10 

0.41 

66.54 

283.43 

261.34 

-0.54 

4 

42.40 

2.57 

11.36 

0.42 

66.68 

307-79 

232.30 

0.56 

II 

41-43 

2.51 

11.45 

0.41 

66.81 

331-99 

203.09 

0.57 

18 

40.50 

2.45 

11.40 

0.40 

66.91 

356.04 

173-73 

0.57 

25 

39-63 

2.40 

II. 21 

0.38 

67.01 

19-95 

144.24 

0.5s 

32 

38.80 

2-35 

10.90 

0.35 

67.10 

,      ^2»1^ 

^    \\^.ti•>^ 

\  -^^^-^ 
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JUPITER,  1915. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER,  SYSTEM 

WASHINGTON  MEAN  TIME. 


Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

TnuuiU. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Tianakof  Zero 

later 

bctvt 

Sttcm 

Tins 

Jan. 

d     h     m 
O  22  59.21 
3     0  12.57 
5     I  25.93 
7     2  39.39 
9    3  52.65 

h       m 
9  5067 

• 

d     h     m 

June       3  18  24.39 

5  »9  37  05 

7  30  49  69 

9  33    3.31 

II  33  14.92 

h       m 
9  50.53 

d     h     m 
Sept.      18    9    3.34 
30  10  1441 
32  II  36.50 

34   13   38.61 

26  13  50.73 

h 
9  5t 

II      5     6.03 

13    6  19.38 

IS    7  32.75 
17    8  46.13 

19    9  59.48 

9  5067 

14    0  37.51 
16    I  40.08 
18    3  52.64 
20    4    5-^8 
33     5  17.71 

9  50.52 

a8  15    3.87 

30  16  15.03 

Oct.         3  17  37.22 

4  18  39.43 
6  19  51.67 

9« 

31    II    13.85 
33    13    36.22 

25    13   39.58 

87  14  52-94 

39    16      6.30 

9  50-67 

34    6  30.22 
36    7  43.71 
38    8  55.18 
30  10    7.64 
July        3  II  3o.o8 

9  50.50 

8  21    3.93 
10  33  16.22 
12  23  38.53 
15    0  40.87 

17     I  5324 

9  5« 

ICar. 

31    17    19.65 

36      I      4.98 
38      3    18.13 

9  50.67 
9  50.63 

4  12  32.50 

6  13  44.91 

8  14  5729 
10  16    9.66 

13    17    22.01 

9  50.48 

19    3    564 

31      4   18.07 

23    5  30  52 
35    6  43.00 

27    7  55-51 

9  5° 

Apr. 

30      3    31.36 

I     4  44-39 

3    5  5750 
5    7  10.60 

7    8  23.69 

9  50.63 

14    18   34.34 
16    19  46.66 
18   20   58.96 
30  33    11.24 
33    33    23.51 

9  50-46 

39    9    8.05 

31  10  30.63 

Nov.        3  II  33.22 

4  12  45.84 

6  13  58.49 

95a 

9    9  36.77 
11  10  49.83 

13  12     2.88 

15  13  1592 
17  14  28.94 

9  50.61 

25      0  35.76 
37       I   48.00 
39      3      0.22 
31      4    12.42 

Aug.        3    5  34.61 

9  50.45 

8  15  II. 17 
10  16  33.88 
12  17  36.62 
14  18  49.38 

16  30      3.17 

953 

19  15  41.95 
31  16  54.94 

33  18    7.93 

35  19  30.88 

27  20  33.83 

9  50.60 

4    6  36.78 
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89    1.09 

10  10  13.22 

13    II    25.34 

9  50.43 

18   31    14.98 
30  33    37.82 
33    33   40.69 
25      0   53.58 
37      3      6.49 

9  5= 

May 

39   31    46.77 
I    22    59.69 

4    0  12.60 
6    I  35.49 
8    2  38.37 

9  50.59 

14    13    37.44 

16  13  49-54 
18  15     1.62 

30    16    13.70 
22    17    25.77 

9  50.42 

29    3  19.43 
Dec.        I    4  33.39 

3     5  4537 
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18    8  42.53 

9  50.57 

34    18   37.83 
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38   31       1.93 
30   22    13.97 

Sept.       I  23  26.01 

9  50.41 

9    9  34.44 
II  10  37.50 
13  II  50.58 

IS  13    3-68 
17  14  16.80 

9  5 

20    9  55-32 
33  II     8.09 

24   13    30.85 

26  13  33-59 
38  14  46.32 

9  50.56 

4    0  38.04 

6    I  50.08 

8    3    3. II 

10    4  14.14 

13     5  36.18 

9  50.41 

19  IS  29.94 

81    16  43.09 
33    17   56.36 
95   19     9.44 
37   30  33.64 

9: 

June 

30  15  59.03 
I  17  11.7a 

9  50.54 

14    6  S8.23 
16    T  S'^.i^ 

.    9  50.41 

99  31  35.84      Q  5 

^                      V  21   49-06 
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South 


North 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION, SEPTEMBER  i6,  J915,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  ASD 
ELONGATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OF 
THEIR  MINOR  AXES. 

In  the  above  diagram  the  central  ellipse  represents  the  disk  of  Jupiter,  and 
the  inner  orbit  is  that  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites,  pages 
635-655,  Jupiter  is  represented  by  a  light  disk,  O,  in  the  center  of  the  page,  and 
the  relative  positions  of  the  satellites  at  the  Washington  time  stated  above  the 
diagrams  are  indicated  by  dots.  The  designation  of  each  satellite  is  shown  by  a 
numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the  satellite 
at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the  motion  being 
always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of  the 
satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to 
be  at  nearly  the  same  distance  from  the  planet,  when  they  are  placed  one  above 
the  other,  according  to  their  apparent  latitudes.  If,  at  the  epoch  of  any  config- 
uration, one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phe- 
nomenon is  indicated  by  a  light  disk,  O,  at  the  left-hand  side  of  the  page;  and  if 
any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  of  the 
planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  •, 
at  the  right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to 
point  out  which  satellites  are  thus  rendered  invisible. 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


d     h    m       s 

I.      I   18  28  35.945 
II-     3  13  17  53-735 

III-     7    3  59  35854 
IV.  i6  18    5    6.928 


=  1.76986048 
=  355409416 
=  7.166  387  20 
=  16.753  552  41 


d     h    m       s  d 

V.      on  57  27.635  =     0.49823652 

VI.  =266.00 

VII.  =-276.67 
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SATELUTE  V. 

iTASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 
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SATELLITE  I. 
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16 
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21  22.2 
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II 

20  58.0 

28 

17  2.5 

14 

12  28.6 
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6 

14  3S-2 

23 

10  S7-4 

5 

16  42.7 

22 

13  43-3 

8 

9  i-S 
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9 
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28 
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II 

0  II. 7 

27 

21  4.8 

13 
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30 

12  S5'^ 

12 

18  41.3 
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15 
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14 
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31 
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17 
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18 
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SATELLITE  II. 
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d 

h      m 
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h      m 

d 

h     m 

Jan. 

3 

II   50.8 

May  18 

17  4S-4 

Aug.    4 

21  33-^ 

Oct.  21 
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7 

I   159 

22 

7     6.2 

8 

10  43-2 

25 

II  34^3 

lO 

14  42.2 

25 

20  26.8 

II 

23  52.5 

^T                ^9 

0  44-9 

14 
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29 

9  46.9 

15 
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Nov.    I 

13  56.4 

17 
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5 
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9 
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4  25.4 

12 
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12 
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29 
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2 
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6 
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23 
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9 
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26 
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9 
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26 
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12 
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10 
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4 
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SATELLITE  III. 
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SATELLITE  IV. 
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DIFFERENTIAL  COORDINATES  OP  SATELLITE  VI, 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


JI. 


r 


IV. 


d 
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Configurations  at  lo^  jo°*  for  an  Inverting  Telescope, 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Imerting  Telescope. 


r 


III. 
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r 


IV. 


d 


r 


Configurations  at  g'^  o^  for  an  Inverting  Telescope. 
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Eatt. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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III. 
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Configurations  at  S^  o™  for  an  Inverting  Telescope. 
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ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC 

:positic 

>N,  APPEARANCE. 

AND  MAGNITUDE  OF  SATURN'S  RINGS 

• 
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tion of  the 
Earth  above 
the  Plane  of 
theRinfS. 
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tionof  the 
Sunaboive 
the  Plane  of 
theRinci. 

Saturn  counted  00  I^aoc  Hj. 
of  Rings  from  the  Rinfi' 
Ascending  Node  on— 

to  East. 
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The  factor  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring=o.88oi,  log  factor»9.9445 

The  outer  ellipse  of  the  inner  ring=o.8599,  log  factor>K9.9344 

The  inner  ellipse  of  the  inner  ring=o.6650,  log  factor«>9.8228 

The  inner  ellipse  of  the  dusky  ring=o.5486,  log  factoraB9.7393 

N0T8.— The  negative  sign  of  /  indicates  that  the  visible  surface  of  the  rings  is  the  loiitbwn 

[Ei>h  xs] 
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SATELLITES  OF  SATURN,  1915. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  '*o"  are  i 
those  of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of  j 
these  elongations  may  be  found  from  the  following  tables,  and  the  apparent  position  J 
of  a  satellite  at  any  other  time  may  be  marked  on  the  diagram  by  setting  off  on  the  I 
proper  orbit  the  elapsed  interval  in  days  and  hours  since  the  last  eastern  elcmgation. 
The  orbits  of  the  five  inner  satellites  are  regarded  as  circular  and  the  time  of  any 
elongation  not  given  in  the  tables  may  be  readily  found  from  those  given  by  adding 
or  subtracting  the  proper  multiple  of  the  mean  synodic  period.  Mimas  can  be  seai 
only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation  visible 
at  Washington  is  given.  For  Titan,  Hyperion  and  lapetus  the  eccentricity  is  taken 
into  account,  and  the  times  both  of  the  elongations  and  of  the  conjunctions  arc 
given.     The  following  abbreviations  are  used  in  the  tables: 


E.,    East  Elongation. 
W.,  West  Elongation. 


I.,    Inferior  Conjimction  (north  of  planet). 
S.,   Superior  Conjimction  (south  of  planet). 


MIMAS. 


Greatest  Elongations  1 

''isihle  at  Washington. 

d      h 

d      h 

d      h 

d     h 

d     h 

d     h 

Jan.    I  15.6  W. 

Jan.  22    9.0  W. 

Feb.  16    8.4  E. 

Oct.  18  1 1. 9  E. 

Nov.  18  14.2  E. 

Dec.  12  14.9  W. 

2  14.2  W. 

23    7.6  W. 

17    7.0  E. 

22  17.8  W. 

19  12.8  E. 

13  13-5  ^• 

3  12.8  W. 

24    6.3  W. 

20  14. 1  W. 

23  16.4  W. 

20  11.4  E. 

14  12.1  W. 

411.4W. 

25  16.2  E. 

21  12.7  W. 

24  15.0  W. 

21  lo.o  E. 

15  10.8  w. 

5  lo.o  W. 

26  14.8  E. 

22  1 1. 3  W. 

25  13.6  W. 

22    8.6  E. 

16  9.4  w. 

6    8.6  W. 

27  134  E. 

23  lo.o  W. 

26  12.2  W. 

24  17.3  w. 

17   8.0  W. 

7   7.2  w. 

28  12.0  E. 

24    8.6  W. 

27  10.8  W. 

25  15.9  W. 

18  6.6  W. 

8    5.8  W. 

29  10.6  E. 

2$    7.2  W. 

30  17.9  E. 

26  14.5  w. 

18  17.8  E. 

8  17. I  E. 

30  9.2  E. 

Mar.    I  13.0  E. 

31  16.5  E. 

27  13. 1  W. 

19  16.4  E- 

9  15.7  E. 

31    7.8  E. 

2  II. 7  E. 

Nov.    I  15. 1  E. 

28  II. 7  w. 

20  15.0  E. 

10  14.3  E. 

Feb.    I    6.5  E. 

3  IO-3  E. 

2  13.7  E. 

29  10.4  w. 

21 13.6  E. 

II  12.9  E. 

3  15  oW. 

4   8.9  E. 

3  ".3  E. 

30  9.0  w. 

22  12.2  E. 

12  II. 6  E. 

4  13-6  W. 

S    7-5  E. 

4  II. 0  E. 

Dec.    2  17.4  E. 

23  10.8  E 

13  10.2  E. 

5  12.2  W. 

9  13.2  W. 

5    9-6  E. 

3  16.0  E. 

24  9.4  E. 

14   8.8  E. 

6  10.8  W. 

10  1 1. 9  W. 

8  16.8  W. 

4  14-6  E. 

25   8.1  E 

15    7-4  E. 

7    9.5  W. 

II  lo-s  W. 

9  154  W. 

5  13-2  E. 

26  6.7  E 

16   6.0  E. 

8    8.1  W. 

12    9.1  W. 

10  14. 1  W. 

6  11.8  E. 

26  18. 1  w. 

17  16.0  W. 

9  6.7  w. 

13    7.7  W. 

II  12.7  W. 

7  10.4  E. 

27  16.7  W- 

18  14.6  W. 

12  13.9  E. 

•       •       >       • 

12  11.3  w. 

8   9.0  E. 

28  15.3  J; 

19  13.2  W. 

13  12.5  E. 

Oct.  15  16.0  E. 

13   9.9  w. 

9    7-7  E. 

29  13.9 '*• 

20  11.8  W. 

14  II. I  E. 

16  14.6  E. 

16  16.9  E. 

10  17.7  W. 

30  12.5  5 

21  10.4  w. 

15    9-8  E. 

17  133  E. 

17  155  E. 

II  16.3  W. 

31  II. I  w. 

ENCELADUS. 


d     h 
Jan.    I    7.1  E. 
2  16.0  E. 

4  0.9  E. 

5  9-8  E. 

6  18.6  E. 

8  3-5  E. 

9  12.4  E. 
10  21.3  E. 
12   6.1  E. 

/J  jS^o  E.  / 


d      h 
Jan.   14  23.9  E. 

16  8.8  E. 

17  17.6  E. 

19  2.5  E. 

20  11.4  E. 

21  20.3  E. 

23  5-2  E. 

24  14.0  E. 

25  22.9  E. 
27    7.8  E. 


d      h 
Jan,  28  16.7  E. 

30  1.6  E. 

31  10.4  E. 
Feb.    I  19.3  E. 

3  4.2  E. 

4  131  E. 

5  22.0  E. 

7  6.9  E. 

8  15.7  E. 
10   0.6  E. 


d      h 

Feb.  II    9.5  E. 
12  18.4  E. 

14  Z'Z  E. 

15  12.2  E. 

16  21.0  E. 

18  5.9  E. 

19  14.8  E. 

20  23.7  E. 

22  8.6  E. 

23  17-5  E. 


d      h 
Feb.  25    2.4  B. 

26  11.3  E. 

27  20.2  E. 
Mar.    I    5.0  E. 

2  13.9  B. 

3  22.8  E. 

5  7.7  E. 

6  16.6  E. 

8  1.5  E. 

9  10.4  E. 


d    h 
Mar.  10  19.3  ^• 

12  4-2  E. 

13  131 1 

14  22.0 1^- 

16  6.8  E 

»7WE' 

19  0.6 1. 

20  9-5  5' 
21 18.4  E 
23  Z'l^' 


\iS.p\viiV 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


E^CnLADVS— (Concluded). 


d     h 
hr.  24  12.2  E. 
25  21. 1  E. 

27  6.0  E. 

28  14.9  E. 

29  23.8  E. 

31    8-7  E. 
pr.   1  17.6  E. 

3  2.5  E. 

4  II-4  E. 

•  5  20.3  E. 

7  S-a  E. 

8  14.0  E. 

•     •     •     • 

pt.i8  17.2  E. 
20   2.1  E. 


d      h        I 
Sept.  21  ii.o  E.  ,Oct. 
22  19.9  E. 

24  4.8  E. 

25  137  E. 

26  22.6  E. 

28  7.4  E 

29  16.3  E. 
Oct.     I    1.2  E 

a  lo.i  E 
3  190  H. 

5  39H. 

6  12.8  E 

7  21.7  E 

9    6.6  E 
10  15.4  E. 


d      h 

12  0.3  E. 

13  9.2  E. 

14  18.1  E 

16  3.0  E. 

17  11.9  E 

18  20.8  E. 

20  5.6  E. 

21  14.5  E. 

22  23.4  E 

24  8.3  E. 

25  17.2  E. 

27  2.1  E. 

28  II.O  E. 

29  19.8  E. 
31    4  7  E. 


Nov. 


d     h 

1  13.6  E 

2  22.5  E 

4  7-4  E 

5  16.2  E 

7  I.I  E 

8  lo.o  E 

9  18.9  E. 

11  3-8  H. 

12  12.6  E 

13  21.5  E 


15  6.4 

16  15.3 

18  0.1 

19  9.0 

20  17.9 


E 
E 
E 
E 
E 


d      h 
Nov.  22    2.8  E. 

23  II. 7  E. 

24  20.5  E. 

26  5.4  E 

27  14.3  E 

28  23.2  E 
30   8.0  E 

Dec.     I  16.9  E. 

3  1.8  E 

4  10.7  E. 

5  195  H. 

7  44  E 

8  13.3  E. 

9  22.2  E. 
II    7.0  E. 


d      h 
Dec.  12  15.9  E. 

14  0.8  E. 

15  9.7  E. 

16  i8.s  E. 

18  3.4  E. 

19  12.3  E. 

20  21.2  E. 

22  6.0  E. 

23  14.9  E. 

24  23.8  E. 

26  8.7  E. 

27  17. s  E. 

29  2.4  E. 

30  11.3  E. 

31  20.2  E. 


TETHYS. 


d  h 

d   h 

d   h 

d   h 

d   h 

d   h 

n.  I  5.0  E. 

Feb.  6  1.6  E 

Mar.  13  22.5  E. 

Sept.  16  22.6  E. 

Oct.  22  19.5  E 

Nov.  27  16.2  E. 

3  2.3  E 

7  22.9  E. 

15  19.8  E 

18  19.9  E. 

24  16.8  E 

29  135  E. 

4  23  6  E. 

9  20.2  E. 

17  17. 1  E. 

20  17.2  E 

26  14. 1  E. 

Dec.  I  10.8  E. 

6  20.9  E. 

II  17.5  E 

19  14.4  E. 

22  14.5  E 
24  1 1.8  E 

28  11.4  E 

3  8.1  E. 

8  18.2  E 

13  14.8  E 

21  11.8  E 

30  8.7  E 

5  5-4  E. 

10  15.4  E 

IS  12. I  E 

23  9.1  E 

26  9.2  E. 

Nov.  I  6.0  E 

7  2.6  E. 

12  12.7  E. 

17  9.4  E 

25  6.4  E 

28  6.S  E 

3  3-3  E 

823.9  E. 

14  lo.o  E. 

19  6.7  E 

27  3-7  E 

30  3-8  E 

5  0.6  E 

10  21.2  E. 

16  7.3  E 

21  4.0  E. 

29  I.I  E. 

Oct.  2  I.I  E 

6  21.9  E. 

12  i8.sE. 

18  4.6  E 

23  1.3  E 

30  22.4  E 

3  22.4  E 

8  19.2  E 

14  15.8  E. 

20  1.9  E. 

24  22.6  E. 

Apr.  I  19.7  E. 

5  19.7  E 

10  16. s  E 

16  13. 1  E. 

21  23.2  E 

26  20.0  E 

3  170  E. 

7  17.0  E. 

12  13.8  E. 

18  10.4  E. 

23  20.5  E 

28  17.3  E 

5  14.4  E 

9  144  E 

14  II. I  E. 

20  7.6  E. 

25  17-8  E 

Mar.  2  14.6  E 

7  II. 7  E. 

II  II. 7  E 

16  8.4  E. 

22  4.9  E. 

27  15. 1  E 

4  11.9  E 

9  9.0  E. 

13  9.0  E 

18  5.7  E. 

24  2.2  E. 

29  12.4  E 

6  9.2  E 

II  6.4  E. 

15  6.3  E. 

20  3.0  E 

25  23.5  H. 

31  9-7  E 

8  6.5  E 

13  3-7  E. 

17  3.6  E 

22  0.3  E 

27  20.8  E. 

b.  2  7.0  E 

10  3.8  E 

15  i.o  E. 

19  0.9  E. 

2^  21.6  E. 

29  18.1  E. 

4  4-3  E. 

12  1.2  E 

•   •   «   • 

20  22.2  E. 

25  18.9  E. 

31  15.4  E. 

DIONE. 


d  h 

d   h 

d   h 

d   h 

d  h 

d   h 

a.  I  1.0  E. 

Feb.  5  14.5  E 

Mar.  13  4.5  E 

Sept.  18  48  E. 

Oct.  23  18.9  E 

Nov.  28  8.6  E. 

3  18.6  E. 

8  8.2  E 

15  22.2  E 

20  22.5  E. 

26  12.6  E 

Dec.  I  2.2  E. 

6  12.3  E 

II  1.8  E 

18  15.9  E. 

23  16.2  E. 

29  6.2  E 

3  199  E. 

9  5  9  E 

13  195  E. 

21  9.6  E. 

26  9.9  E. 

31  23.9  E 

6  13.5  E. 

II  23.6  E. 

16  13.2  E 

24  33  E. 

29  3.6  E. 

Nov.  3  17.6  E 

9  7-2  E. 

14  17.2  E 

19  6.9  E 

26  21.0  E. 

Oct.  I  21.3  E. 

6  11.3  E 

12  0.8  E. 

17  10.9  E. 

22  0.6  E 

29  14.8  E 

4  15.0  E. 

9  4.9  E 

14  18.5  E. 

20  4.5  E 

24  18.2  E 

Apr.  I  8.5  E. 

7  8.8  E. 

II  22.6  E. 

17  12. 1  E. 

22  22.2  E. 

27  12.0  E 

4  2.2  E. 

10  2.4  £. 

14  16.3  E 

20  5.8  E. 

25  15.8  E. 

Mar.  2  5.6  E 

6  19.9  E. 

12  20.1  E. 

17  9.9  E 

22  23.4  E. 

28  9.5  E. 

4  23.3  E. 

9  137  E. 

15  13.8  E. 

20  3.6  E 

25  170  E. 

31  3-2  E 

7  17.0  E 

12  7.4  E 

18  7.5  E. 

22  21.3  E 

28  10.7  E, 

b.  2  20.8  E 

10  10.8  E 

•   •   •   • 

21  i.a  E. 

[                  %^\\,K^^. 

\    v-  N*^^ 
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RHEA. 

TITAN. 

HYPERION. 

d     h 

d     h 

d      h 

d     h 

d 

d 

Jan.     2  12.8  E. 

Sept.  26   7.6  E. 

Jan.     2  23.9  E. 

Oct.      5  21.5  I. 

Jan.         1.3  W. 

Sept. 

7.9  I. 

7   i.iE. 

3020.1  E. 

623.2  I. 

9  19.9  W. 

7.0  S. 

138  w. 

II  13.4  E. 

Oct.     5  8.5  E. 

10  20. 1 W. 

13  21. 1 S. 

II. 7  E. 

19.3  s. 

16   1.7  E. 

921.0  E. 

14 19.4  S. 

17  22.3  E. 

'^•5  hr 

24.1  E- 

20 14.0  E. 

14  9-4  E. 

18  21.3  E. 

21 20.7  I. 

22.4  W. 

29.3 1. 

25  2.4  E. 

1821.9E. 

2220.7  I. 

25 18.9  W. 

28.2  S. 

Oct. 

5.1  W. 

2914.7  E. 

23  10.3  E. 

2617.6W. 

29  20.0  s. 

Feb.         1.8  E. 

10.6  s. 

Feb.    3  3.1  E. 

27  22.8  E. 

30 16.9  S. 

Nov.    221.1E. 

6.7  I. 

15.4  E. 

7I5-4E. 

Nov.    111.2E. 

Feb.    3  19.0  E. 

6 19.3  I. 

12.6  W. 

20.6 1. 

12  3.8  E. 

5  23.6  E. 

718.6  I. 

10 17.4  W. 

18.3  S. 

26.4  W. 

16 16.2  E. 

10 II. 9  E. 

II  15.6  W. 

14 18.3  S. 

23.0  E. 

3?-9S- 

21  4.6  E. 

IS  03  B. 

15  15.0S. 

18 19.3  E. 

27.8  I. 

Nov. 

Sit 

25  17. 1  E.            19 12.7  E. 

19 17.2  E. 

22  17.4 1. 

Mar.        5.7  W. 

10.9 1. 

Mar.    2   5.5  E. 

24   i.oE. 

23  17.0 1. 

26  15.4  w. 

11.^  S. 

16.8  w. 

618. oE. 

28 13.4  E. 

27  14. 1  W. 

30 16.2  S. 

16.2  E. 

22.2  S 

II  6.4E. 

Dec.    3   1.7  E. 

Mar.     3  13.7  S. 

Dec.    4 17.0  E. 

21. 1  I. 

27.0  E. 

15  18.9  E. 

7  14.0  E. 

7  16.0  E. 

815. 1 1. 

27.0  W. 

Dec. 

2.2  I. 

20  7.4 E. 

12  2.4E. 

II  16.0 1. 

12  13.0  W; 

Apr.         1.7  S. 

8.0  W. 

24 19.9  E. 

16 14.7  E. 

15  13.2  W. 

16 13.6  S. 

.     6.4  E. 

n4^- 

29  8.4  E. 

21  3.0E. 

19  12.9  S. 

20 14.4  E. 

II. 3I. 

18.2  E. 

Apr.    2  20.9  E. 

25IS-3H. 

23  15.4  E. 

24  12.61. 

^72  W. 

'i-'l 

•      •      •      • 

30  3.6  E. 

•      ■      •      • 

28  10.3  W. 

•     •     • 

29.2  w. 

lAPETUS. 


Jan.      20.0  E. 
Feb.       9.3  I. 


Feb. 
Mar. 


d 
28.4  W. 
19.6  S. 


Apr. 


d 
9.4  E. 


Sept. 
Oct. 


d 
19.1  E. 
9.8  I. 


Oct. 

Nov. 


d 
28.9  W. 
17. 1  S. 


Dec. 


d 

7.5 1 

27.6  L 


NINTH  SATELLITE  OF  SATURN. 


DIFFERENTIAL   COORDINATES   OF   PHCEBE    FOR    I915. 


Washington 
Mean  Noon. 

flPh.— Osat. 

^Ph.  — ^Sat. 

Washinston 
Mean  Noon. 

flph.— Osat. 

^Ph.— ^Sat. 

WashhiKton 
MeanNooo. 

flph.— Osa*. 

ir^^ 

m       s 

f              f       n 

m       s 

/      tt 

m      s 

»  " 

Jan. 

I 

-2  25.4 

—  2    II 

Apr. 

7 

-I     4.1 

-3      2 

Sept.  30 

+2     9.7 

-036 

5 

2    26.1 

2    25 

II 

0  56.8 

2  54 

Oct.      4 

a    8.0 

030 

9 

2    26.5 

2    38 

15 

0  49-4 

2  45 

8 

a    6.0 

013 

13 

2    26.5 

2    50 

19 

0  41.8 

2  36 

12 

2    3« 

015 

17 

2    26.2 

3       2 

23 

0  34.1 

2  27 

16 

a     1.4 

-0  6 

21 

2    25.4 

3  12 

27 

0  26.3 

2  19 

ao 

I  58.9 

•fo  » 

25 

2    24.4 

3    22 

May 

I 

0  18.4 

2  10 

24 

I  56.x 

012 

29 

2    22.9 

3  30 

5 

0  10.5 

2     2 

28 

I  53-2 

021 

Feb. 

2 

2    21. 1 

3  3^^ 

9 

—  0     2.6 

I  54 

Nov.     I 

I  50- X 

0  3» 

6 

2    18.9 

3  44 

13 

+0     5.4 

I  47 

5 

I  46.8 

041 

10 

2    16.4 

3  49 

17 

-fo  13.2 

—  I  40 

9 

I  43-3 

0? 

14 

2  13-4 

3  52 

■        »        » 

«      •      • 

13 

I  39-7 

I  2 

18 

2    10. 1 

3  54 

Aug. 

13 

+  2     9.2 

—  I   10 

17 

I  360 

113 

22 

2       6.4 

3  55 

17 

2    TO. 9 

I  10 

21 

I  32.1 

124 

26 

2       2.4 

3  55 

21 

2    12.2 

I     9 

«5 

I  28.1 

134 

Mar. 

2 

I    58.0 

3  54 

25 

2   13-3 

I     8 

^9 

I  24.0 

144 

6 

I  53-3 

3  52 

29 

2    14.0 

I     7 

Dec.     3 

I  19.7 

154 

10 

I  48.2 

3  49 

Sept. 

2 

2  14-5 

I     5 

7 

I  15-4 

2    4 

14 

I  42.8 

3  44 

6 

2    14.6 

I     3 

II 

I  10.9 

213 

18 

I  370 

3  39 

ID 

2  14  5 

I     0 

15 

I    6.3 

2  22 

22 

I  31.0 

3  33 

14 

2    14. 1 

0  57 

19 

I     1.7 

230 

26 

I  24.6 

3  26 

18 

2    134 

0  53 

23 

0  56.9 

23* 

30 

I   18.0 

3   19 

22 

2    12.4 

0  48 

27 

0  52.1 

2  45 

Apr. 

3 

—  I  II. 2 

-3   II 

26 

4-2    II. 2 

—0  42 

31 

-ho  471 

+251 

VEii.\v  is\ 
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FRACTIONS  OF  THE  PERIODS  OF  REVOLUTION. 


Practkmofa 
Revolution. 

Mimfts. 

Encelodtis. 

Tethys. 

Dione. 

Rhea. 

Titan. 

Fraction  of  a 
Revohttiogi. 

h 

d      h 

d      b 

d       h 

d      h 

d      h 

O.OO 

0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

0.02 

o-S 

0     0.7 

0     0.9 

0     1-3 

0     2.2 

0     7-7 

0.02 

0.04 

0.9 

0     1.3 

0     1.8 

0     2.6 

0     4.3 

0  15-3 

0.04 

0.06 

1.4 

0     2.0 

0     2.7 

0    3-9 

0     6.5 

0  23.0 

0.06 

0.08 

1.8 

0     2.6 

0     3.6 

0    5-3 

0     8.7 

I     6.6 

0.08 

O.TO 

2.3 

0    3-3 

0     4.5 

0    6.6 

0  10.8 

I  14-3 

O.IO 

0.12 

2-7 

0    4.0 

0     5-4 

0    7.9 

0  13.0 

I  21.9 

0.12 

0.14 

3-2 

0    4.6 

0     6.3 

0    9.2 

0  15.2 

2     5.6 

0.14 

0.16 

3.6 

0    5-3 

0     7.2 

0  10.5 

0  17-3 

2  13.2 

0.16 

0.18 

4.1 

0    5-9 

0    8.2 

0  11.8 

0  19-5  . 

2  20.9 

0.18 

0.20 

4.5 

•  0    6.6 

0     9.1 

0  13. 1 

0  21.7 

3    45 

0.20 

0.22 

50 

0    7.2 

0   lO.O 

0  14.5 

0  23.9 

3  12.2 

0.2a 

0.24 

S-4 

0    7.9 

0  10.9 

0  15.8 

I     2.0 

3  19-8 

0.24 

0.26 

5-9 

0    8.6 

0  11.8 

0  17. 1 

I     4.2 

4    3-5 

0.26 

0.28 

6.3 

0    9.2 

0  12.7 

0  18.4 

I     6.4 

4  II. 2 

0.28 

0.30 

6.8 

0    9.9 

0  13.6 

0  19.7 

1    8.5 

4  18.8 

0.30 

0.32 

7.2 

0  10.5 

0  145 

0  21.0 

I  10.7 

5    2-5 

0.32 

0.34 

7-7 

0  II. 2 

0  15.4 

0  22.3 

I  12.9 

5  10. 1 

034 

0.36 

8.1 

0  11.8 

016.3 

0  23.6 

I  15.0 

5  17.8 

0.36 

0.38 

8.6 

0  12.5 

0  17.2 

I     1.0 

I  17.2 

6     1.4 

0.38 

0.40 

9.0 

0  13.2 

0  18. 1 

I     2.3 

I  19.4 

6    9.1 

0.40 

0.42 

9-5 

0  13.8 

0  19.0 

I     3.6 

I  21.5 

6  16.7 

0.42 

0.44 

lO.O 

0  145 

0  19.9 

I    4.9 

I  23.7 

7    04 

0.44 

0.46 

10.4 

0  15. 1 

0  20.8 

I     6.2 

2     1.9 

7    8.0 

0.46 

0.48 

10.9 

0  15.8 

0  21.7 

I     75 

2     4.0 

7  15-7 

0.48 

0.50 

II-3 

0  16.4 

0  22.7 

I     8.8 

2     6.2 

7  23.3 

0.50 

0.52 

1 1.8 

0  17. 1 

0  23.6 

I  10.2 

2     8.4 

8    7.0 

0.5a 

0.54 

12.2 

0  17.8 

I     0.5 

I  II. 5 

2  10.5 

8  14.7 

0.54 

0.56 

12.7 

0  18.4 

I     1.4 

I  12.8 

2  12.7 

8  22.3 

0.56 

0.58 

I3-I 

0  19. 1 

I     2.3 

I  14. 1 

2  14.9 

9    6.0 

0.58 

0.60 

13.6 

0  19.7 

I     3-2 

I  154 

2  17. 1 

9  13.6 

0.60 

0.62 

14.0 

0  20.4 

I   4.1 

I  16.7 

2  19.2 

9  21.3 

0.62 

0.64 

14.5 

0  21.0 

I   50 

I  18.0 

2  21.4 

10    4.9 

0.64 

0.66 

14.9 

0  21.7 

I     5-9 

I  19.4 

2  23.6 

10  12.6 

0.66 

0.68 

154 

0  22.4 

I     6.8 

I  20.7 

3     1-7 

10  20.2 

a68 

0.70 

15.8 

0  23.0 

I     7-7 

I  22.0 

3    3-9 

"     3-9 

0.70 

0.72 

16.3 

0  23.7 

I     8.6 

I  23.3 

3    6.1 

II  II. 5 

0.72 

0.74 

16.7 

I     03 

I     95 

2    0.6 

3    8.2 

II  19.2 

0.74 

0.76 

17.2 

I       I.O 

I  10.4 

2     1.9 

3  IO-4 

12     2.8 

0.76 

0.78 

17.6 

I     1.7 

I  11.3 

2     3-2 

3  12.6 

12  10.5 

0.78 

0.80 

18. 1 

I     2.3 

I  12.2 

2     45 

3  M.7 

12  18.2 

0.80 

0.82 

18.5 

I     30 

I  13.2 

2     5-9 

3  16.9 

13     1-8 

0.82 

0.84 

19.0 

I     3.6 

I  14. 1 

2     7.2 

3  191 

13    9-5 

0.84 

0.86 

19s 

I     4.3 

I  15.0 

2     8.5 

3  21.2 

13  171 

0.86 

0.88 

19.9 

I     4.9 

I  iS-9 

2     9.8 

3  23.4 

14    0.8 

0.88 

0.90 

20.4 

I     5-6 

I  16.8 

2  II. I 

4     1.6 

14    8.4 

0.90 

0.92 

20.8 

I     6.3 

I  17.7 

2  12.4 

4    3-7 

14  16. 1 

0.92 

0.94 

21.3 

I     6.9 

I  18.6 

2  137 

4     59 
4    8.1 

14  23.7 

0-94 
0.96 

0.96 

21.7 

I     7.6 

I  19s 

2  15.1 

15     7-4 

0.98 

22.2 

I     8.2 

I  20.4 

2  16.4 

4  10.3 

15  15-0 

0.98 

I.OO 

22.6 

I     8.9 

I  21.3 

2  17-7 

4  12.4 

15  22.7 

I.OO 

[Ephis] 
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Six  Inner  Satellites  of  Saturn. 

Hypenon. 

lapctns. 

Fraction  of 

Time  from 

1 
1 
1 

Time  from 

a  Revolu- 

/»» 

F 

Eastern 

P' 

F 

Eastern 

P^ 

F 

tion. 

Elongation. 

Elongatioo. 

O.OO 

• 
83.3 

1. 000 

d 
0.0 

• 
81.6 

0.953 

d 
0 

1 

I        81.2 

1.028 

0.02 

80.3 

0.993 

0.5 

77.7 

0.944 

a 

79.6 

1. 016 

0.04 

77-3 

0.974 

I.O 

73.6 

0.916 

4 

77.9 

C.982 

0.06 

74.0 

0.942 

1.5 

69.3 

0.873 

6 

76.1 

0.926 

0.08 

70s 

0.899 

2.0 

64.3 

0.816 

8 

73.9 

C.848 

O.IO 

66.6 

0.845 

2.5 

58.5 

0.750 

10 

71.3 

0.753 

0.12 

62.1 

0.782 

3.0 

51.6 

0.677 

12 

67.8 

0.641 

0.14 

56.7 

0.713 

3-5 

42.9 

0.603 

14 

62.8 

0.517 

0.16 

502 

0.640 

4.0 

31-9 

0.535 

16 

54-4 

0.388 

0.18 

42.0 

0.567 

4.5 

18. 1 

0.482 

18 

37.8 

0.264 

0.20 

31-5 

0.501 

5.0 

1.8 

0.454 

ao 

1.6 

0.187 

0.22 

18.1 

0.448 

5.5 

344.6 

0.458 

22 

316.5 

0.221 

0.24 

a.o 

0.418 

6.0 

328.8 

0.494 

24 

2930 

0331 

0.26 

344.7 

0.418 

6.5 

315-7 

0.552 

26 

28 1.9 

0.460 

0.28 

328.6 

0.448 

70 

3054 

o.6a4 

28 

:    275.7 

0.586 

0.30 

315-2 

0.501 

7-5 

297-3 

0.701 

30 

271.6 

0.701 

0.3a 

304.7 

0.567 

8.0 

290.8 

0777 

32 

268.6 

0.800 

0.34 

296.5 

0.640 

8.5 

285.5 

0.849 

34 

266.3 

0.878 

0.36 

289.9 

0.713 

9.0 

280.9 

0.912 

36 

264.2 

0.934 

0.38 

284.6 

0.782 

9.5 

276.9 

0.965 

38 

262.4 

0.966 

0.40 

280.1 

0.845 

lO.O 

273-3 

1.006 

40 

260.6 

0.972 

0.42 

276.2 

0.899 

10.5 

269.8 

1. 031 

42 

258.8 

0.952 

0.44 

272.7 

0.942 

II.O 

266.5 

1.042 

44 

256.8 

0.908 

0.46 

269.4 

0.974 

"-5 

263.3 

1.036 

46 

254.6 

0.841 

0.48 

266.3 

0.993 

12.0 

260.0 

1. 014 

48 

252.0 

0.753 

0.50 

^^3-3 

1. 000 

".5 

256.4 

0.976 

50 

248.5 

0.647 

0.52 

260.3 

0993 

130 

252.4 

0.921 

52 

243.6 

0.527 

0-54 

257.3 

0.974 

13-5 

247.9 

0.851 

54 

2356 

0.400 

C.56 

254.0 

0.942 

14.0 

242.5 

0.768 

56 

220.5 

0.279 

0.58 

250.5 

0.899 

14.5 

235.7 

0.676 

58 

187.7 

0.194 

0.60 

246.6 

0.845 

15.0 

226.7 

0.580 

60 

142.6 

0.212 

0.62 

242.1 

0.782 

15.5 

2 14. 1 

0.489 

6a 

1 16.6 

0.3M 

0.64 

236.7 

0.713 

16.0 

196.7 

0.419 

64 

104.3 

0.440 

0.66 

230.2 

0.640 

16.5 

174.6 

0390 

66 

97.6 

0.566 

0.68 

222.0 

0.567 

17.0 

152.0 

0.411 

68 

93-2 

0.684 

0.70 

211. 5 

0.501 

17.5 

133.7 

0.47s 

70 

90.1 

0.789 

0.7a 

198.1 

0.448 

18.0 

120.4 

0.562 

72 

87.7 

0.878 

0.74 

182.0 

0.418 

18.5 

1 10.8 

0.655 

74 

85.7 

0.047 

0.76 

164.7 

0.418 

19.0 

103.5 

0.7^ 

76 

83.9 

0.996 

0.78 

148.6 

0.448 

19.5 

97.7 

0.820 

78 

82.3 

I. on 

0.80 

135-2 

0.501 

20.0 

92.8 

0.881 

80 

80.7 

im6 

0.82 

124.7 

0.567 

20.5 

88.5 

0.924 

0.84 

116.5 

0.640 

21.0 

84.5 

0.948 

0.86 

•  100.9 

0.713 

21.5 

80.6 

0.953 

0.88 

104.6 

0.782 

0.90 

100. 1 

0.845 

0.92 

96.2 

0.899 

0.94 

92.7 

0.942 

0.96 

89.4 

0.974 

0.98 

86.3 

0.993 

1. 00 

83-3 

1. 000 

The  fraction  of  a  revolution  is  redconed  from  the  Eastern  Ekmsataoo. 
Position  angle  of  satellite  /»-/>i+(P— P©). 

Apparent  distance  ol  satcVWle  s— F*^^^^ . 
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Mimas. 

Encdadus. 

Tethys. 

Dione. 

)ate. 

P-P« 

P-Po 

p 

P-Po 

p 

P-Po 

a(p) 
P 

• 

n 

• 

tf 

• 

II 

• 

II 

D.      o 

+03 

318 

+0.7 

40.8 

-O.I 

50.5 

+0.7 

64.7 

lO 

0.7 

316 

0.8 

40.6 

0.0 

50.2 

0.8 

643 

20 

x.o 

313 

0.8 

40.3 

0.0 

49-7 

0.9 

637 

^     3"^ 

1.4 

309 

0.9 

39-7 

+0.1 

49.1 

0.9 

62.9 

:d.     9 

1-7 

30-4 

0.9 

391 

0.3 

48.3 

1.0 

62.0 

19 

+3.0 

29.9 

+1.0 

38-4 

+0.3 

47-5 

+1.0 

60.0 
59-8 

IT.       I 

3.3 

29.4 

0.9 

37.7 

0.3 

46.7 

1.0 

XZ 

3.4 

28.8 

0.9 

370 

0.3 

45-8 

0.9 

58.7 

31 

2-5 

28.3 

0.9 

36.4 

03 

450 

0.9 

57$ 

31 

3.6 

27.8 

0.8 

35-7 

0.3 

44.2 

0.9 

56.6 

>r.  10 

+3.6 

273 

+0.8 

35-1 

•H>.3 

43-4 

+0.8 

55-7 

pt.17 

-3.1 

37.4 

^•3 

35-2 

+O.Z 

43-5 

-0.4 

55.8 

27 

-3.3 

37.9 

-0.4 

35-8 

+O.Z 

44.3 

-0.4 

56.7 

rt.     7 

3.1 

38.4 

0.4 

36.4 

0.3 

4.';.i 

0.4 

57-8 

X7 

3.0 

38.9 

0.4 

371 

0.3 

459 

0.5 

58.9 

27 

1.8 

39.4 

0.4 

37.8 
38.5 

0.3 

46.8 

05 

59-9 

)v.    6 

1.6 

30.0 

0.4 

0.3 

47.6 

0.5 

61.0 

16 

-1-3 

30.5 

-0.4 

391 

+0.3 

48.4 

-^•5 

62.0 

36 

I.I 

30.9 

0.4 

39-7 

0-3 

49.  z 

0.4 

63.0 

!C.     6 

0.8 

31-3 

0.4 

40.3 

0.4 

49.7 

0.4 

637 

16 

OS 

316 

0.4 

40.6 

0.4 

50.3 

0.4 

64.3 

36 

-0.2 

31-7 

-0-3 

40.8 

+0.5 

50-4 

-0.4 

64.6 

Rhea. 

TitMl. 

Hypeiioii. 

lapcl 

tus. 

)ate. 

P-Po 

«(P) 
p 

P-Pi, 

«(p) 
p 

P-Po 

«(p) 
P 

P-Po 

a(p) 

P 

• 

II 

• 

II 

• 

II 

m 

n 

n.     0 

+I.I 

90.4 

+0.9 

309 

+Z.0 

253 

-3.0 

610 

10 

Z.I 

89.8 

I.O 

308 

z.z 

353 

3-2 

606      * 

so 

Z.3 

89.0 

z.o 

306 

z.3 

350 

3-3 

6OZ 

30 

x-3 

87.9 

z.z 

304 

Z.3 

247 

3-4 

593 

lb.    9 

X.3 

86.5 

z.z 

30Z 

Z.3 

243 

3-4 

584 

19 

+1-3 

85.1 

+Z.X 

Z97 

+1-3 

239 

-3-5 

574 

IT.       I 

t'i 

83.6 

Z.I 

194 

1-3 

235 

3-5 

564 

II 

x-3 

82.0 

I.Z 

zoo 

z.3 

230 

3-4 

554 

31 

1-3 

80.5 

I.Z 

187 

Z.3 

336 

3-4 

544 

31 

z.3 

79.1 

1.0 

183 

z.3 

333 

3-3 

534 

)r.  10 

+1.3 

77.7 

+Z.O 

z8o 

+Z.I 

3Z8 

-3.2 

525 

pt.17 

-0.1 

77.9 

-o.z 

z8z 

-O.Z 

3X9 

+0.4 

526 

27 

-0  I 

79-3 

-O.I 

184 

-o.z 

333 

•^.6 

535 

■t.     7 

0.1. 

80.7 

O.I 

187 

o.z 

336 

0.7 

545 

17 

O.I 

82.3 

O.I 

190 

o.z 

231 

0.8 

555 

27 

0.1 

837 

o.z 

194 

O.Z 

23s 

0.8 

565 

»v.    6 

O.I 

85.2 

o.z 

198 

az 

239 

0.8 

575 

16 

-O.I 

86.7 

-O.I 

301 

-o.z 

243 

+0.7 

585 

36 

O.I 

87.9 

O.I 

304 

o.z 

247 

0.6 

re.     6 

o.z 

89.0 

o.z 

306 

o.z 

250 

o.«i 

16 
36 

-o.x 
0.0     i 

89.8 

-o.z 
0.0 

308 
209 

-0,1 

I           CO 

[Bph  tja 
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SATELLITES  OF  XJKANUS,  1915. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OF  OPPOSITION. 
AUGUST  6.  igis,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


Apparent  Apsides. 

Date.    PoBtion    App.  Dituata 
Ancit     And.   Umbriel- 

May  it>.  3SJ.J  13.5  18.7 
Aug.  8,  3S3.0  14.0  I9-S 
Oct.   37.  353.8      13.4      18.7 


May  to,  332. » 
Aug.  8,  353.0 
Oct.   a-j,  353-8 


WASraNGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBEROK. 

Nocth. 

South. 

North. 

South. 

North. 

South. 

d     h 

d     h 

d     h 

d     h 

d     h 

d  h 

'    'w 

May     8 17. 1 

May   .2M.8 

May     I    8.0 

May    3  9.7 

fiSy-il;' 

May     3>6" 

Hay    i9  9-»?' 

16   6.6 

914,9 

II  16.6 

12    9.1 

*"*« 

»3  lo.o 

»7  14-8 

1721.8 

1923.5 

16 17-6 

June    i»ij 

'        3"   9-5 

June    4^4.2 

26   4-7 

«6  6.4 

as  lO-S 

2919.0 

8,j.6S 

June    7*^9 

June    311.6 

June    5133 

June    3   3-S 

June    711.9 

,S  j.iN. 

15  II. 4 

19   7.: 

1118.5 

1320.2 

II30.4 

,6  4-9 
2431.S 

3*  oiS- 

93    1.8 

2620.6 

23     3.2 

2013.4 

28l»jl"- 

3015-3 

July     410.1 

28   8*4 

30  10. 1 

29    6.3 

July    314.8 

July      Sll.0i 

July    8  4.8 

"=3-S 

July    615.3 

July    817.0 

July    7=3-3 

13   7-8 

"  5^? 

.5  i8.= 

rg  13.0 

1421,7 

1623,9 

16 16.2 

21   0.7 

'''IIk 

"3    77 

27    2,5 

23    s-i 

35   6,g 

25    9-2 

3917.7 

,S:6iN- 

3011.J 

Aug.    316.0 

3111.1 

Aug.    213.8 

Atig.    3    '■' 

Aug.    710.7 

Aug.    iw\ 

Aug.    710.7 

\lil\ 

Aug.    8 19.0 

1030.7 

11 19.2 

t6  3-7 

8  (nI*. 

IS  0.2 

17   2.0 

'9   3-7 

3420.7 

I4..,6i 

« 13.6 

26   8.4 

25   8.9 

27  10.6 

19   5.2 

Sept    313.6 

3115..S- 

30  J  ' 

Sept.  ^2,,., 

Sept   215-8 

Sept    4176 

Sept   6  25.1 

II  6.6 

Sept  616.6 

is'o'a 

1022.8 

13   O'S 

1515-' 

n»33,6 

Sept    4  mN. 

14  6.1 

'9  5'7 

"    7-5 

24   8.t 

38 16.6 

io«ie& 

21 ,9.6 

'S  '4-3 

2712.7 

29  >4>4 

Oct.     3   I.I 

Oct.     7  9.6 

,7,j.4S. 

19  9.1 

Oct.    3  3.8 

Oct.     5 196 

Oct.      721.4 

»t8.o 

16  3.5 

*4  T'S- 

Oct.     6«.6 

.4   2.6 

16    4-3 

34 19-5 

Oct.     I  al" 

1411.0 

II  ^li 

21   9.5 

2411.2 

29  4.0 

Nov.    311.4 

7.14^ 

aa    i-S 

2530.3 

3016.4 

Nov.    1 18.3 

Nov.    6  20.9 

II    S-4 

l4«.oN. 

M       '2'S° 

Nov.    2  9.8 

Nov.    723.4 

IS  "3-9 

10  33.3 

w  <5-3 

"  isi 

Not.    6  4.5 

993." 

16  6.3 

18  8.0 

24   6.8 

27.J-'S. 

For  Ariel  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one;  1 
uie  intermediate  ones  may  betoundbv  «ti6m%-n»i>a^^(A  ^Tu^-^^todof  thesatdWt 
Sidereal  Period  of  Axiel,  2*  ii^-^ag-.o^Mtttofwi,  ^  '5'-»^\<ft^TftMi^*\*!*J'> 
erfObcron,  13''  11''. 119. 
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Fnctions  ol  the  Period  of  Revolution. 

Fraction  of 
a  Revolu- 
tion. 

>» 

Fraction  of 
A  Revolu- 
tion. 

Arid. 

Umbriel. 

Titania. 

Obenm. 

F 

d      h 

d      h    , 

d       h 

d       h 

• 

O.OO 

0     0.0 

0     0.0 

0     0.0 

0     0.0 

0.00 

3530 

I.OOO 

0.02 
0.04 
0.06 
0.08 

0      1.2 
0     2.4 
0     3.6 
0    4-8 

0     2.0 
0     4.0 
0     6.0 
0     8.0 

0     4.3 
0     8.4 
0  12.5 
0  16.7 

0     6.5 
0  13.9 

0  19.4 

1  1.8 

0.03 
0.04 
0.06 
0.08 

356.8 
0.8 

4-9 
9-3 

0.994 

0.977 
0.950 

0.913 

O.IO 

0     6.0 

0  lO.O 

0  20.9 

I     8.3 
I   14.8 

1  31.3 

2  3-7 

2    10.2 

O.IO 

14.3 

0.868 

0.12 

O.Z4 
o.z6 
o.z8 

0     7-3 
0    8.5 

0    9.7 

0  10.9 

0  II. 9 
0  13-9 

0  159 
0  17.9 

I     I.I 

I     5-3 
I     9.4 
I   13.6 

O.I3 
0.14 
0.16 
0.18 

19.6 
257 

41.6 

0.815 

0.758 

0.700 

0.644 

0.20 
0.22 
0.24 
0.26 
0.28 

0    12. 1 

0    133 

0  14  5 

0  iS-7 
0  16.9 

0  19.9 
0  31.9 

0  23.9 

1  1.9 
I     3-8 

I  17.8 

1  22.0 

2  2.1 

2  6.3 

3  10.5 

2    16.6 
2    33.1 

3     5-5 
3  12.0 
3  18.S 

0.30 
0.33 
0.24 
0.36 
0.28 

51.6 

633 

76.3 
89.7 

102.6 

0.594 
0.556 
0536 
0.536 
0.556 

0.30 
0.32 

0.34 
0.36 

0.38 

0  18.1 
0  19.4 

0  30.6 
0  31.8 

0  23.0 

I     5.8 
I     7.8 
I    9.8 
z  11.8 
I  13.8 

3    14.7 
3    18.9 
3    23.0 

3    3-2 
3     7.4 

4    0.9 

4     7-4 

4  139 

4  30.5 

5  2.8 

0.30 
0.33 

0.34 
0.36 

0.38 

"43 
124.4 

132.9 
140.3 

146.4 

0.594 

0.644 
0.700 

0.758 
0.815 

0.40 
0.42 
0.44 
0.46 
0.48 

I    0.2 

I    1.4 

I       3.6 

I   50 

I  15.8 
I  17.8 
I  19.8 

I    31.8 

1 23.7 

3  11.6 
3  15.8 

3  199 

4  0.1 

4    4.3 

5    9-2 

5  iS-7 

5   23.2 

6  4-6 
6  II. I 

0.40 
0.4a 
0.44 
0.46 
0.48 

151.8 
156.6 
161. 1 
165.3 
169. 1 

0.868 

0-913 
0.950 
0.977 

0.994 

0.50 
0.52 

0.56 
0.58 

I       6.2 

I     7-5 
I     8.7 

I     9.9 

I  II. I 

a     1.7 

2    3-7 

2  5-7 

3  7.7 

3    9.7 

4    8.5 
4  12.6 
4  16.8 

4  21.0 

5  1-2 

6  17.6 

7  0.0 
7    6.5 
7  12.9 
7  194 

0.50 
0.52 

0.54 
0.56 

0.58 

173.0 
176.8 

180.8 

184.9 

189.3 

I.OOO 

0.994 
0.977 

0.950 
0.913 

0.60 
0.62 
0.64 
0.66 
0.68 

I  13.3 

I  135 
I  14.7 

I  159 
I  17. 1 

"  II. 7 

^  137 

3  17.6 
3  19.6 

5     5-4 
5    9-5 
5  137 

s  179 

5    23.1 

8     1.9 
8    8.^ 
8  14.8 

8  21.3 

9  3-7 

0.60 
0.62 
0.64 
0.66 
0.68 

194.3 
199.6 
205.8 
213.0 

231.6 

0.868 
0.815 

0.758 

0.700 
0.644 

0.70 
0.72 

0.74 
0.76 
0.78 

I  18.3 
I  19.6 

I    30.8 
I    32. 0 
I    33.2 

3    31.6 

3  33.6 
3     1-6 
3    3-6 
3     5-6 

6    3.3 
6    6.4 
6  10.6 
6  14.8 
6  19.0 

9  10.2 

9  16.6 

9  23.1 

10     5.6 

10  12.0 

0.70 
0.73 

0.74 
0.76 
0.78 

231.6 

2433 

256.3 
269.7 

282.7 

0.594 
0.556 
0.536 
0.536 
0.556 

0.80 
0.82 

0.84 
0.86 
0.88 

3      0.4 
2       1.6 
2      3.8 
2      4.0 
2       5.2 

3     7-6 
3    9-6 
3  "S 
3  135 
3  155 

6  33.3 

7  3-3 
7     7-5 
7  "7 
7  15-9 

10  18.5 

11  1.0 
II     7.4 

"  139 
II  20.3 

0.80 
0.83 
0.84 
0.86 
0.88 

294.3 
304.4 
312.9 
330.2 

326.4 

0.594 

0.644 
0.700 

0.758 

0.815 

0.90 
0.92 

0.94 
0.96 
0.98 

2      6.4 
2       7.7 
2      8.9 
2    10. 1 
2    II.3 

3  17s 
3  195 
3  21.5 

3  23-5 

4  1-5 

7    30.0 

8    0.2 

8    4.4 
8    8.6 
8  13.8 

13      2.8 

"    9-3 
12  15.7 

13    33.3 

13      4.7 

0.90 
0.93 
0.94 
0.96 
0.98 

331.8 
336.6 
341. 1 

345-2 
3491 

0.868 

0-913 
0.950 
0.977 
0.994 

x.oo 

2    12.5 

4    3-5 

8  16.9 

13    "I 

1. 00 

3530 

1 

I.OOO 

The  fraction  of  a  revolution  is  redconed  from  the  Northern  Bloncatioa. 
Position  angle  ci  sateUiU  /»-^-f-(P-Po). 

Apparent  distance  ci  satellite  s^F^iEl, 

P 

IBph  is\ 
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a(p) 

««») 

Date. 

P-Po 

f 

t 

Date. 

P-Po 

p 

Arid. 

Umbrid. 

Titania. 

Obcnm. 

Arid. 

TTmhrieL 

Titank. 

ObcfOB. 

• 

tt 

It 

It 

It 

• 

II 

II 

II 

It 

Apr.    9 

-o-S 

130 

18.2 

29.7 

39-7 

Aug.  7 

0.0 

139 

Z9.6 

319 

427 

14 

0.6 

130 

18.3 

29.8 

39-9 

12 

+0.1 

139 

19.6 

319 

42.7 

19 

0.6 

131 

18.4 

29.9 

40.0 

17 

0.2 

13-9 

19.6 

319 

42.7 

24 

0-7 

131 

18.5 

30.1 

40.2 

22 

0.2 

139 

19.6 

319 

42.6 

29 

0-7 

132 

18.5 

30.2 

40.4 

27 

03 

139 

195 

31.8 

43.6 

May    4 

-0.8 

13.2 

18.6 

303 

40.5 

Sept.  I 

+0.4 

139 

19-5 

31-8 

42-5 

9 

0.8 

133 

18.7 

30-4 

40.7 

6 

0.4 

13-8 

19s 

31-7 

424 

14 

0.8 

13-3 

18.8 

30.6 

40.9 

II 

o.S 

138 

19.4 

31.6 

42.3 

19 

0.8 

134 

18.8 

307 

41.0 

16 

0.6 

13-8 

19.4 

315 

42.2 

24 

0.8 

134 

18.9 

30.8 

41.2 

21 

0.6 

13-7 

19-3 

315 

43.0 

29 

-0.8 

135 

19.0 

31.0 

41.4 

26 

+0.7 

137 

19.2 

314 

41-9 

June   3 

0.8 

13.6 

19. 1 

311 

41.5 

Oct.   I 

0.7 

136 

Z9.2 

31-2 

41.8 

8 

0.7 

13.6 

19.1 

31.2 

41.7 

6 

0.7 

13.6 

19. 1 

311 

41.6 

13 

0.7 

13.6 

19.2 

313 

41.9 

II 

0.8 

13s 

19.0 

310 

4M 

18 

0-7 

13-7 

193 

31-4 

42.0 

16 

0.8 

135 

18.9 

309 

41-3 

23 

-0.6 

137 

19-3 

315 

42.1 

21 

+0.8 

13-4 

18.9 

307 

41.1 

28 

0.6 

13-8 

19.4 

31.6 

42.2 

26 

0.8 

13-3 

f8.8 

30.6 

40.9 

July    1 

05 

13.8 

19.4 

317 

42.4 

.T             31 

0.8 

133 

18.7 

30.5 

40.7 

0.4 

13.8 

19s 

^'•2 

42.5 

Nov.  5 

0.8 

132 

18.6 

30-3 

40.6 

13 

0.4 

139 

19s 

31.8 

42.5 

10 

0.7 

13.2 

185 

30.2 

404 

18 

-0-3 

13-9 

19.6 

31-9 

42.6 

15 

+0.7 

131 

18.5 

30.1 

40.2 

li 

0.2 

139 

19.6 

319 

42.7 

20 

0.6 

131 

18.4 

30.0 

40.1 

0.2 

139 

19.6 

319 

42.7 

25 

0.6 

130 

18.3 

29.8 

39-9 

Aug.   2 

-0.1 

139 

19.6 

32.0 

42.7 

30 

+0.5 

130 

18.2 

29.7 

397 
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Time  from 

Time  from 

«(P) 

^ 

Bastern 

P^ 

F 

Bastem 

^ 

F 

Date. 

P-Po 

Date. 

P-Pm 

Elongation. 

Elongation. 

p 

f 

d     h 

m 

d     h 

• 

• 

// 

• 

n 

0     0 

115-2 

1. 000 

3     0 

292.7 

0.999 

Jan.     0 

+0.6 

16.8 

Apr.  30 
Miy    5 

-1.6 

16.3 

:  I 

II0.2 

0.995 

li 

287.8 

0.988 

5 

0.5 

16.8 

1-5 

i6j 

105.2 

0.979 

282.6 

0.968 

10 

0.3 

16.9 

10 

1-4 

16.1 

0  9 

99.9 
94.3 

0.954 
0.921 

3    9 
3  " 

277.2 
271.4 

0.939 
0.902 

15 
20 

+0.2 
0.0 

16.9 
16.9 

IS 

-1-3 

16.1 

0  12 

Sept.  2  7 

■»-3.6 

16.1 

0  15 

88.2 

0.881 

3  15 

265.0 

0.859 

25 

-0.2 

16.9 
16.8 

Oct.    a 

+3-7 

16.1 

0  18 

81.5 

0.836 

3  18 

2579 

0.812 

30 

0.4 

7 

3.8 

x6.i 

0  21 

74.0 

0.788 

3  21 

250.0 

0.765 

Feb.    4 

OS 

16.8 

12 

3-9 

x6j 

I  0 

655 

0.742 

4    0 

241.0 

0.721 

9 

0.7 

16.8 

17 

4.0 

16.2 

I  3 

56.0 

0.701 

4    3 

231.0 

0.684 

14 

0.8 

16.8 

32 

4.0 

16.3 

I    6 

45-5 

0.669 

4    6 

220.0 

0.658 

19 

-I.O 

16.8 

27 

+4.1 

16.3 

I     9 

34- 1 

0.649 

4    9 

208.3 

0.645 

24 

I.I 

16.7 

Nov.   I 

4.1 

164 

I  12 

22.2 

0.645 

4  12 

196.4 

0.649 

Mar.     I 

1.2 

16.7 

6 

4-1 

164 

I  15 

10.6 

0.657 

4  15 

185.0 

0.669 

6 

1-3 

16.7 

II 

4.1 

16.S 

I  18 

359-5 

0.683 

4  18 

174.4 

0.701 

II 

1.4 

16.6 

16 

4.1 

16.5 

I  21 

349-5 

0.721 

4  21 

164.9 

0.742 

16 

-1-5 

16.6 

21 

+4.0 

16,; 

2    0 

340.5 

0.765 

5    0 

156.5 

0.788 

21 

1.6 

16.6 

26 

4.0 

16.6 

2    3 

332.6 

0.812 

S    3 

149.0 

0.835 

26 

1.6 

16.5 

Dec.    I 

1% 

x6.6 

2    6 

325-5 

0.858 

5    6 

142.3 

0.880 

31 

1-7 

16.5 

6 

16.7 

2     9 

319-1 

0.901 

5    9 

136.2 

0.921 

Apr.     5 

1.7 

16.4 

ZI 

3-7 

16.7 

2  12 

3^3-3 

0.939 

5  " 

130.5 

0.954 

10 

-1.7 

16.4 

•  16 

+3.6 

16.7 

^  '1 

307.8 

0.968 

5  '1 

125.3 

0.979 

15 

1-7 

16.3 

21 

3-5 

16.S 

2  18 

302.7 

0.988 

5  18 

120.2 

0.995 

20 

1.7 

16.3 

26 

3-3 

i6i 

2  21 

297.7 

0.999 

5  21 

"5-3 

1. 000 

25 

-1.6 

i6.a 

31 

+3-2 

16.8 

Portion  9in«\e  d  sati^l^  !>-  i^-VVP— P*^. 
Apuaxenl  distance  ol  «aX«a^ale  s—  F*-^. 
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APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  19,  1915,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

South 


North 


Date. 

Position  Axiffle 
of  Apsis. 

Apparent  Distance 
at  Apsis. 

Jan.      20 
Apr.     10 
Oct.       7 
Dec.     26 

• 
115. 2 

"3-5 
119.0 

118.S 

16.8 
16.3 
16. 1 
16.7 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


Bast. 

West. 

Bast. 

West. 

East. 

West 

d     h 

d      h 

d      h 

d       h 

d      h 

d     h 

Jan. 

4    3-S 

Jan. 

7    2.3 

Mar. 

27  11.4 

Mar. 

30    9-9 

Oct. 

13    4.6 

Oct. 

16    3.1 

10    0.9 

12  23.5 

Apr. 

2    8.5 

Apr. 

5    7-0 

19     1.6 

22    o.i 

15  22.0 

18  20.6 

8    5-5 

II    4.0 

24  22.6 

27  21. 1 

21  19.2 

24  17.7 

14    2.6 

17     I.I 

30  196 

Nov. 

2  18. 1 

27  16.3 

30  14.8 

19  23.6 

22  22.1 

Nov. 

5  16.6 

8  15.1 

Feb. 

a  134 

Feb. 

5  120 

25  20.6 

28  19.2 

"  137 

14  12.2 

8  10.5 

II    9.1 

May 

I  17.7 

May 

4  16.2 

17  10.7 

20    9.2 

14    7-^ 

17    6.2 

7  147 

10  13.2 

23    7-8 

26    6.3 

20    4.8 

23    3-3 

13  "7 

16  10.2 

29    4.8 

Dec. 

I    3-^ 

26    Z.9 

Mar. 

I    0.4 

19    8.7 

22    7.2 

Dec. 

5     1-9 

8    0.4 

Mar. 

3  230 

6  21.6 

10  23.0 

13  21.5 

9  20.1 

12  18.7 

Sept. 

25  13.6 

Sept. 

28  12. 1 

16  20.1 

19  18.6 

15  17.2 

18  15.8 

Oct. 

I  10.6 

Oct. 

4    91 

22  17.2 

25  157 

21  14.3 

24  12.8 

7    7-6 

10    6.1 

•  28  14.3 

31  12.8 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the 
apsis  of  its  apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be 
found  by  measuring  around  the  orbit  from  the  apsis  last  passed  through,  bearing 
in  mind  that  the  radius  vector  of  the  satellite  describes  equal  areas  in  equal  times. 

The  sidereal  period  of  the  satellite  of  Neptime  is  5**  2i**.o^. 

Nont.—Ia  the  preceding  diagrams  the  central  circle  represents  the  p\axi«ft.  andvs  aax3ft.^»aoaft^»^>^%*^i^*^^=^*^*** 
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0^^ 

RtductkmU 

t^ 

'iSr 

UjH^i. 

Latitude. 

(MtUr,). 

WuhiapB, 

I 

Abbadia,  France    . 

+43  22 

522 

-11  34-4 

69 

9-999  317 

-  5     I  iS-7 

2 

Adelaide  .... 

-34  55 

38 

+10  52.4 

43 

9.999  526 

+  9  37  ii^ 

3 

Albany,  N.Y    .     . 

+42  39 

12.7 

-11  33  1 

67 

9-999  336 

-  0  13    9^ 

4 

Algiers     .... 

+36  47 

50 

-I.     6.7 

342 

9-999  501 

-  5  20  34J] 

5 

Allegheny,  Pa   .     . 

+40  28 

58.0 

-n  26.7 

384 

9-999412 

+  OU  49.61 

6 

Amherst,  Mass. 

+42  21 

56-5 

-"  32.5 

no 

9-999  346 

-  0  18   9.85 

7 

Ann  Arbor,  Mich.  . 

+42    16 

48.0 

-11  32.3 

285 

9.999360 

+  0  26  3941 

8 

Appleton,  Wis. 

+44  "5 

39 

-11   35-4 

238 

9.999306 

-^  0  45  20.1  [ 

9 

Arcetri,  Italy    .     . 

+43  45 

14.6 

-11   34-9 

184 

9.999  316 

-  5  53  K" 

lO 

Arequipa,  Peru 

-16  22 

28.0 

+  6  15.2 

2452 

0.000  052 

-  0  22   4-05 

II 

Armagh,  Ireland    . 

+54  21 

12.7 

-10  59.6 

61 

9.999040 

-  4  41  +04 

12 

Athens     .... 

+37  58 

19.7 

-II    143 

107 

9-999  456 

-  6  43    8,70 

13 

Baltimore,  Md. 

+39  17  48 

-II   21.5 

75 

9.999  421 

-0    149.! 

'4 

Bamberg,  Bavaria 

+49  53 

6.0 

-II    26.0 

300 

9.999  167 

-  5  51  «4J 

15 

Barcelona,  Spain   . 

+41   25 

18 

-II  30.0 

420 

9-999  391 

-  5  16  43S 

i6 

Bayswater    .     .     . 

-31   55 

13 

+10  23.5 

30 

9-999596 

■fii     8    6 

17 

Beioit,  Wis.  .     .     . 

+42  3" 

8.4 

-11   32.8 

9-999  335 

+  0  47  SI.5 

i8 

Bergen,  Norway    . 

+60  23 

54 

-  9  58.6 

9-998  895 

-  5  29  18.SJ 

19 

Berkeley,  Cal.    .     . 

+37  52 

23.6 

-11   13-7 

97 

9-999  458 

+  3  o^m 

20 

Berlin,  Prussia  .     . 

+52  30 

16.7 

-II   12.5 

47 

9-999  085 

-  6    I  50.6) 

21 

Berlin,  Prussia  .     . 

+52  31 

30-7 

-II   12.4 

9.999  081 

-  6     I  43-13 

22 

Berlin,  Prussia  .     . 

+52  29 

7 

-II   12.6 

'    38 

9.999084 

-  6    2  lojj 

23 

Berne,  Switzerland 

+46  57 

8.7 

-II  34.2 

573 

9.999  260 

-  5  38    i-i' 

=4 

+47  14 

590 

-11  33-7 

310 

9-999  235 

-  5  32  "■« 

25 

Pa.      '. 

+40  36 

23- 1 

-II  27.2 

9  999  383 

-  0    6  43B 

36 

Birr  Castle,  Ireland 

+53     5 

47,0 

-I  I     8.7 

56 

9  999  071 

-4  363+9 

27 

Ind. 

+39     9 

54 

-II  20.8 

266 

9-999  437 

-t-  0  38  38 

28 

Bogota     .... 

+  4  36 

15-4 

-  I  51.0 

2634 

0.000  170 

-  0  II  Ji-Sl 

29 

Bombay,  India 

+18  53 

45 

-  7     5.2 

19 

9  999  849 

-  9  59  31.S! 

30 

Bonn,  Prussia   .     . 

+50  43 

450 

-ir  22.3 

62 

9-999  130 

-  5  36  39« 

31 

+44  50 

7-2 

-II  35-6 

73 

9.999  281 

-  5     6  lo^J* 

32 

+42  20 

58 

-"  32-5 

9-999  339 

-  0  23  56-7 

33 

+54  12 

9.6 

-11     0.8 

32 

9.999042 

-  5  48  47-0 

34 

+53     4 

36 

-II     8.8 

9.999067 

-  5  43  31-7 

35 

Breslau,  Prussia 

+51     6 

55-8 

-II   20,4 

147 

9.999  126 

-  6  16  14-SJ 

36 

Brisbane  .... 

-37  28 

0 

+  9  28,3 

9-999  691 

+  8  39  37-« 

37 

Brussels,  Belgium  . 

+50  47 

55-5 

-II    21.9 

100 

9-999  131 

-  5  25  43  7 

38 

Budapest,  Hungary 

+47  29 

34.7 

-11   332 

9.999208 

-  6  24  31' 

39  '                       Eng.    . 

+52   12 

51.6 

-II    14.3 

26 

9.999090 

-5    83&S3 

40                         Mass.  . 

M2  22 

47-6 

-ir  32.6 

24 

9-999  340 

-  0  23  4+7i 

41  1                          Hope 

-33  56 

3.6 

+10  43.6 

16 

9  999  548 

-  6  22  10.54 

42     Carloforte     .     .     . 

+39     8 

9 

-II  20.8 

18 

9.999  421 

-  5  41  3tt7 

43     Catania,  Sicily  .     . 

+37  30 

13-3 

-II  11.4 

47 

9.999464 

-  6    836 

44  1  Charkow.  Russia    . 

+50    0 

9.6 

-II  25.5 

138 

9-999  153 

-  7  33  11-55 

45 

Charlottesville,  Va. 

+38     2 

1.2 

-II  14.6 

250 

9-999464 

+  0    54944 
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No. 


LONOITUDS    FROM    GrBBNWICH 


I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 
15 
i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 
26 
27 
28 
29 

30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 

42 

43 
44 

45 


+ 

+ 
+ 
+ 


h     m 

o    7 
914 

4  55 
o  12 

520 

450 

5  34 
5  53 


-045 
+  446 

+  o  26 

-  I  34 
+  56 

-043 

-08 

-7  43 
+  556 

-  o  21 
+  89 
-053 

-053 

-053 

-  o  29 

'-  023 

+  5  I 
+  031 
+  546 
+  456 

-  451 

-  028 

!+  O    2 

+  444 

-  040 

-035 

-  I    8 

-10  12 

-  o  17 

-  I  16 
-00 

+  444 

-  I  13 

-  033 

-10 

-  2  24 

+  5  14 


s 

O.I 

20.30 

6.8 

8.55 
5.39 

5-93 
55-19 
35-89 

1.34 
11.73 

35.4 
52.92 

26.0 

3365 
28.0 

38 

7.3 

12.75 
2.72 

34.85 

27.45 
54-2 

45.73 
57.17 
31.85 
40.9 

54 
54.20 

15.74 
23.22 

5.54 
19.1 

31.2 

15.9 
8.79 
6.4 

26.9 

15.3 
22.75 

31.05 

54.76 

14.9 

20 

55-77 
5.22 


Reduction 
from  Or. 

Sid.  Time 

of  Mean 

Noon  to 

lA>cal 

S.  T.  M.  N. 


Description. 


// 


+      145     1.5 

-13835    4-5 
+  734642.0 

-     3    2    8.2 

+  80    I  20.8 


+ 
+ 
+ 

+ 
+ 


72 

83 
88 

II 

71 

6 

-  23 
+  76 

-  10 

-  2 

-115 
+  89 

-  5 
+122 

-  13 

-  13 

-  13 

-  7 

-  5 
+  75 

7 
86 

74 

72 

7 

o 

71 

-  10 

-  8 

-  17 

-153 

-  4 

-  19 

-  o 

+  71 

-  18 

-  8 

-  15 

-  36 
+  78 


+ 
+ 
+ 


+ 
+ 


31  29.0 

43  47.8 

23  58.4 
15  20.1 

32  56.0 

3851.0 
43  13.8 
3630 
53  24.8 
7    o 

5430 

1  49-5 
18  II. 2 

1540.8 

2342.8 

21  51.8 

2833 
26  26.0 

59  17.6 

22  57.8 

55  13-5 
4330 
1333.0 
4856.1 

548.3 

31  23.1 

446.5 
7  48.0 

48  58.5 

2  II. 8 

I  36 

21  43-5 

3  49-5 
5412 

7  45-8 

28  41.4 

1843.5 

5    o 

1356.6 

31  18.3 


+     1. 15 

-  91.06 

+  48.48 

-  2.00 

+  52.58 
+  47.66 
+  55-02 
+  58.09 

-  7.40 
+  47.02 

+     4.37 

-  15-59 

+  50.34 

-  7.16 

-  1-39 

-  76.16 
+  58.50 

-  3.48 
+  80.34 

-  8.80 

-  8.78 

-  8.86 

-  4-89 

-  3.94 
+  49.53 
+  5-20 
+  56.99 
+  48.77 

-  47.85 

-  4.66 

+  0.34 
+  46.71 

-  6.66 

-  5-79 

-  11.20 

-100.55 

-  2.87 

-  12.53 

-  0.06 
+  46.74 

-  12.14 

-  5.46 

-  9.91 

-  23.81 
+  51.60 


Obs.  Paris  Academy  of  Science,  Hendaye. 

South  Australia. 

Dudley  Obs.     Old  Obs.  36".8  N..  6».79  E. 

At  Bouzar^ah,  near  Algiers.  Old  Obs.3'.8  S.,8«  E. 

Univ.  of  Pittsburgh.    Old  Obs.,  76" .4  S.,  2».46  E. 

Amherst  College  Obs.  Old  Obs.  2o".6  N.,i«.26  E. 
Detroit  Obs.  of  the  University  of  Michigan. 
Underwood  Obs.  of  the  Lawrence  University. 
Near  Florence. 
Branch  of  the  Harvard  College  Observatory. 

University  Observatory. 

National  Observatory  of  Greece. 

Johns  Hopkins  University  Observatory. 

Remeis  Observatory. 

Fabra  Obs.  of  the  Royal  Acad,  of  Sci.  and  Arts. 

International  Latitude  Obs.     West  Australia. 
Smith  Observatory  of  Beloit  College. 
Observatory  of  Naval  School. 
Student's  Obs.  of  the  University  of  California. 
Royal  Obs.     Old  Obs.  56".4  N.,  o».39  W. 

Urania  Observatory. 

Treptow  Observatory. 

Observatory  of  the  Cantonal  University. 

National  Observatory. 

Sayre  Obs.  of  Lehigh  Univ.  at  South  Bethlehem. 

Private  observatory  of  the  Earl  of  Rosse. 
Kirkwood  Obs.  of  the  University  of  Indiana. 
National  Obs.  of  the  Republic  of  Colombia. 
Government  Obs.     Colaba. 
Royal  University  Observatory. 

Observatory,  Univ.  of  Bordeaux  at  Floirac. 
Obs.  of  Boston  Univ.     Old  Obs.  34"  N.,  4*.i  E. 
Observatory  of  Herr.  von  Billow. 
Formerly  Giber's  Observatory. 
Royal  University  Observatory. 

Queensland,  Australia. 

Royal  Obs.  of  Belgium.  Old  Obs.3'i8"N.,i«.8  E. 

Universiity  Observatory. 

University  of  Cambridge  Observatory. 

Harvard  College  Observatory. 

Royal  Observatory. 

Intemat.  Lat.  Obs.,  Sardinia. 

Royal  Astrophysical  Obs.  of  the  University. 

University  Observatory. 

Leander  McCormick  Obs.  of  Univ.  of  Virginia. 
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■  ^.^M^tfwmff^- 

.u:^ 

1 
Redaction  to 

Alti- 

U»€fi 

l/mtttnAf 

No. 

Pl^CB. 

Geocentric 

tude 

{Indudmg 

from 

L«&UluuC. 

Latitude. 

{MtUrs), 

altitude). 

WadiixifftoD. 

46 

Chicago,  111.       .     . 

0          / 
+41     50 

I.O 

-II 

31.2 

•        •        • 

9-999  352 

h     m         f 
•f  0  42    11.06 

47 

Christiania,  Norway 

+59  54  440 

-ID 

4.6 

25 

9.998908 

-  5  51    930 

48 

Cincinnati,  Ohio    . 

+39     8 

195 

-II 

20.7 

249 

9-999  437 

+  0  29  25.62 

49 

Cleveland,  Ohio 

+41  30 

14-5 

-II 

30.2 

212 

9-999  375 

•f  0   18   10.04 

50 

Clinton,  N.  Y.   .     . 

+43     3 

17.0 

-II 

33-9 

276 

9.999  340 

-  0    6  38.33 

51 

Coimbra,  Portugal 

+40  12 

245 

-II 

25.6 

99 

9.999  400 

-  4  34  32-7 

52 

Columbia,  Mo.  .     . 

+38  56 

51.7 

-II 

19.7 

225 

9.999  440 

+  I     I     2.55 

53 

Columbus,  Ohio 

+39  59 

50.4 

-II 

24.7 

•      ■      • 

9-999  398 

+  0  23  46.8 

54. 

Copenhagen .     .     . 

+55  41 

12.6 

-10 

48.6 

14 

9-999  005 

-  5  58  3448 

55 

Cordoba  .... 

-31  25 

152 

+10 

18.0 

434 

9.999634 

-  0  51  27.56 

56 

Cracow,  Austria     . 

+50     3 

52.0 

-II 

25.2 

220 

9-999  157 

-  6  28    6.06 

57 

Dantzig   .... 

+54  21 

18.0 

-10 

59-6 

3 

9.999  036 

-  6  22  554 

58 

Dehra  Dun,  India . 

+30  18 

51.8 

-10 

5.3 

687 

9-999  676 

-10  20  29.25 

59 

Denver,  Colo.    .     . 

+39  40 

36.4 

-II 

233 

1650 

9-999  519 

+  I  51  31-85 

60 

Des  Moines,  Iowa  . 

+41  36 

0 

-II 

30.5 

296 

9-999  378 

+  16  14.78 

61 

Dorpat,  Russia 

+58  22 

47.1 

-10 

22.1 

65 

9998  945 

-  6  55    907 

62 

Dresden,  Saxony   . 

+51     2 

16.8 

-II 

20.8 

■      •      • 

9.999  118 

-  6     3  10.65 

63 

Dublin,  Ireland 

+53  23 

13.1 

-II 

6.7 

86 

9.999066 

-  4  42  54.7     ■ 

64 

Dun  Echt,  Scotland 

+57     9 

36 

-ID 

34.8 

141 

9.998  979 

-  4  58  35.8 

65 

Durham,  England 

+54  46 

6.2 

-ID 

56.4 

107 

9.999  033 

-  5     I  56-03 

66 

Diisseldorf ,  Prussia 

+51   12 

25.0 

-II 

19.9 

26 

9-999  "5 

-  5  35  20.8 

67 

Edinburgh,  Scotland 

+55  55 

28.0 

-10 

46.5 

134 

9-999  <xr/ 

-  4  55  31-6 

68 

Edinburgh,  Scotland 

+55  57 

23.2 

-ID 

46.2 

106 

9-998  995 

-  4  55  32.7 

69 

Elmira,  N.  Y.    .     . 

+42     6 

25 

-II 

319 

•      •      • 

9-999  345 

-  0     I    1.88 

70 

Evanston,  111.    .     . 

+42     3 

33.4 

-II 

31.8 

175 

9.999  358 

+  0  42  26.5 

71 

Flagstaff,  Ariz. 

+35  12 

30.4 

-10 

54.7 

2210 

9.999  667 

•f  2  18  28.79 

72 

Gaithersburg,  Md. 

+39     8 

13.2 

-II 

20.7 

165 

9-999  431 

•f  0    0  31.95 

73 

Geneva,  N.  Y.   .     . 

+42  52 

46.2 

-II 

33-6 

152 

9-999  336 

-  0    0  14-7^ 

74 

Geneva,  Switzerland 

+46  II 

58.8 

-II 

35-2 

406 

9.999  268 

-  5  32  52-49 

75 

Genoa,Italy       .     . 

+44  25 

9.3 

-II 

35-5 

105 

9-999  293 

-  5  43  57-" 

76 

Georgetown,  D.  C. 

+38  54 

26.7 

-II 

195 

46 

9.999  429 

+  0    0    2.48 

77 

Glasgow,  Mo.     .     . 

+39  13 

45-6 

-II 

21. 1 

227 

9.999  433 

+  I     3    2.30 

78 

Glasgow,  Scotland 

+55  52 

42.8 

-10 

46.9 

55 

9.999  003 

-  4  51    5.23 

79 

Gotha,  Germany    . 

+50  56  37.9 

-II 

21.2 

320 

9-999  142 

-  5  51    6.27 

80 

Gottingen,  Prussia 

+51  31 

47.9 

-II 

18.2 

160 

9.999  116 

-  5  48    2.07 

81 

Greencastle,  Ind.   . 

+39  38  46.6 

-II 

23.1 

262 

9-999  425 

+  0  39    8.56 

82 

Greenwich,  England 

+51   28 

38.1 

-II 

18.5 

47 

9.999  1 10 

-  5     8  15-78 

83 

Hamburg,  Germany 

+53  28 

46.0 

-II 

6.1 

40 

9.999060 

-  5  49  14-3 

84 

Hamburg,  Germany 

+53  33 

7.0 

-II 

5.6 

25 

9-999  057 

-  5  48    9-6 

85 

Hamburg,  Germany 

+53  32 

51.8 

-II 

5.6 

30 

9.999  058 

-  5  48    9-20 

86 

Hanover,  N.  H. 

+43  42 

153 

-II 

34.8 

183 

9.999  317 

-  0  19    7-^7 

87 

Haverford,  Pa. 

+40     0 

40.1 

-II 

24.8 

•      •      • 

9-999  398 

-  0    7    3-o8 

88 

Heidelberg,  Baden 

+49  23 

55-2 

-II 

27.8 

570 

9-999  198 

-  5  43    891 

89 

Heidelberg,  Baden 

+49  23 

54.9 

-II 

27.8 

562 

9.999  198 

-  5  43  10-03 

90 

Helsingfors,  Finland 

+60     9 

42.6 

-10 

1.5 

38 

9.998  903 

-  6  48    4.93 

91 

Her^ny,  Hungary  . 

+47  15 

47.4 

IE 

-II 

ph  xsl 

33.7 

229 

9.999  229 

-  6  14  405 
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^NGITUDB    ritOM 

Grrbnwich. 

Reduction 
from  Gr. 

Sid.  Time 

of  Mean 

Noon  to 

In  Time. 

In  Arc. 

Local 
S.  T.  M.  N. 

h     m       s 

9             ft/ 

s 

5  50  26.84 

+ 

873642.6 

+57.57 

:>  42  53-52 

— 

1043  22.8 

-   705 

5  37  4140 

+ 

8425  21.0 

+55.48 

5  26  25.82 

+ 

81  36  27.3 

+53.62 

3     I  37.45 

+ 

752421.7 

+49.55 

^  33  43.1 

+ 

8  25  46.5 

+   5.54 

5    9  i8-33 

+ 

92  19350 

+60.67 

5  32     2.6 

+ 

83    039.0 

+54.55 

)  50  18.70 

— 

123440.5 

-   8.26 

\.  16  48.22 

•f 

6412    3.3 

+42.19 

[  19  50.28 

— 

19  57  34.2 

-13.12 

I  14  39-6 

— 

183954.0 

-12.26 

3  12  13.47 

— 

78    3  22.0 

-51-29 

>  59  4763 

■f  104  56  54.4 

+68,96 

S  14  30.56 

+ 

93  37  38.4 

+61.52 

I  46  5329 

— 

2643  19.3 

-17.56 

^  54  54-85 

— 

13  43  42.7 

-    9.02 

D  25  21. 1 

+ 

6  20  16.5 

+   4.16 

3    9  40.0 

+ 

2  25    0.0 

+    1.59 

3    6  19.75 

+ 

I  34  56.3 

+    1.04 

3  27    5.0 

- 

646  15.0 

-   4.45 

D  12  44.2 

+ 

311    3.0 

+    2.09 

5  12  43.1 

+ 

3  1046.5 

+    2.09 

3    7  13-90 

+ 

76  48  28.5 

+50.47 

5  50  42.3 

•f 

87  40  34.5 

+57.61 

7  26  44.57 

+11141    8.6 

+73.39 

5    8  47-73 

+ 

77  1 1  56.0 

+50.73 

5    8    i.oo 

+ 

77   015.0 

+50.60 

5  24  36.71 

— 

6    9  10.7 

-   4.04 

:>  35  41-33 

— 

8  55  20.0 

-  5-86 

5    8  18.26 

+ 

77    4  33-9 

+50.65 

3  II  18.08 

+ 

924931.2 

+61.00 

:>  17  10.55 

+ 

4  17  38.3 

+  2.82 

D  42  50.49 

— 

104237.3 

-  7.04 

D  39  46.29 

— 

9  56  34-3 

-  6.53 

)  47  24.34 

+ 

8651    5.1 

+57.07 

>    0    0.00 

0   0   0.0 

0.00 

)  40  58-5 

— 

10  14  37-5 

-  6.73 

>  39  53-8 

— 

9  58  27.0 

-  6.55 

>  39  53.42 

— 

95821.3 

-  6.55 

^  49  7.91 

+ 

72  1658.7 

+47.50 

)     I  12.70 

+ 

75  18  10.5 

+49.48 

>  34  53-13 

— 

843  170 

-  5.73 

)  34  54.25 

— 

8  43  33-7 

-  5-73 

3949.15 

~ 

245717.3 

-16.40 

6  24.7 

— 

16  36  10.5 

-10.91 

3281**— 1915- 

-43 

It 

Dbscription. 

I 


Old  Obs.;  transferred  to  Evanston,  111.,  in  1887. 
Observatory  of  the  University. 
Univ.Ob8.onMt.Lookout.01dObs.i''53'^S.i7'».6W. 
Obs.  of  Case  School  of  Applied  Science. 
Litchfield  Obs.  of  Hamilton  College. 

Royal  Astronomical  Observatory  of  Portugal. 
Laws  Observatory  of  the  University  of  Missouri. 
Emerson  McMillan  Obs.  of  Ohio  State  Univ. 
University  Observatory,  Denmark. 
National  Observatory  of  Argentine  Republic. 

Royal  University  Observatory. 

Western  Prussia. 

Obs.  Great  Trigonometric  Survey  of  India. 

Chamberlin  Observatory  of  the  Univ.  of  Denver. 

Drake  University  Observatory. 

Observatory  Imperial  University  (Jurjew). 
Baron  Engelhardt's  Observatory. 
Observatory  of  Trinity  College  at  Dimsink. 
Forme-ly  Lord  Crawford's  Observatory. 
Observatory  of  the  University. 

Mtmicipal  Observatory,  Bilk. 

Royal  Obs.  of  Scotland,  Blackford  Hill. 

City  Observatory,  Calton  Hill. 

Elmira  College  Observatory. 

Dearborn  Observatory  of  North  Western  Univ. 

Lowell  Observatory. 
International  Latitude  Observatory. 
Smith  Observatory. 
Mtmicipal  Observatory. 
Hydrographic  Institute. 

Georgetown  College  Observatory,  Washington. 

Morrison  Observatory. 

University  Observatory. 

Ducal  Observatory,  Saxe-Coburg-Gotha. 

Royal  University  Observatory. 

McKim  Observatory  of  De  Pauw  University. 

Royal  Observatory. 

New  Observatory,  Bergedorf . 

Old  Observatory. 

Imperial  Marine  Observatory. 

Shattuck  Observatory  of  Dartmouth  College. 
Haverford  College  Observatory. 
Astronomical  Institute,  KSnigstuhl. 
Astrophysical  Institute,  KOnigstuhl. 
University  Observatory. 
Astrophysical  Obs.,  near  Steix\aLXs\askS|^. 
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No. 


Place. 


92 

93 

94 

95 
96 

97 
98 

99 
00 

01 
:o2 

03 
04 

05 
06 

07 
08 
09 
o 


3 

4 

5 
6 

7 
8 

9 
20 

21 
22 

23 

24 

25 
26 

27 
28 

29 
30 

31 

32 
33 
34 
35 
36 


Hong  Kong,  China 
Iowa  City,  Iowa 
Ithaca,  N.  Y.     .     . 
Jamaica,West  Indies 
Jena,  Saxe-Weimar 

Jena,  Saxe-Weimar 
Johannesburg  .  . 
Kalocsa  .... 
Kasan,  Russia  .  . 
Kasan,  Russia  .     . 

Kew,  Eng.  .  .  . 
Kief,  Russia  .  . 
Kiel,  Prussia  .  . 
Kis-Kartal  .  .  . 
Konigsberg,  Prussia 

Kremsmiinster .     . 
La  Plata  .... 
Lawrence,  Kansas 
Leiden,  Netherlands 
Leipzig,  Saxony 

Li^ge,  Belgium 
Lisbon,  Portugal 
Liverpool,  Eng. 
Lund,  Sweden 
Lussinpiccolo 

Lyons,  France 
Madison,  Wis. 
Madras,  India 
Madrid,  Spain 
Manila,  P.  I. 

Mare  Island,  Cal. 
Markree,  Ireland 
Marseilles,  France 
Mauritius      .     . 
Melbourne,  Victoria 

Meudon,  France 
Middletown,  Conn 
Milan,  Italy  .     . 
Minneapolis,  Minn 
Mizusawa,  Japan 

Modena,  Italy  . 
Montreal,  Canada 
Moscow,  Russia 
Mount  Hamilton 
Mount  Wilson  . 


Geographic 
Latitude. 


+22 

+41 

+42 
+18 

+50 

+50 
-26 

+46 

+55 
+55 

+51 
+50 
+54 
+47 
+54 
+48 

-34 
+38 
+52 
+51 

+50 

+38 
+53 
+55 
+44 

+45 

+43 

+13 
+40 

+14 

+38 
+54 

+43 
-20 

-37 
+48 

+41 
+45 
+44 
+39 

+44 
+45 
+55 
+37 
+34 


Reduction  to 

Geocentric 

Latitude. 


Alti- 
tude 
(Meters). 


t              n 

t               n 

18   13.4 

— 

8  7.4 

40    0 

' 

[I  30.7 

26  47-3 

^^^  ■ 

[I  32.6 

24  51 

— 

6  55.9 

55  34-9 

■ 

II  21.3 

56  II.O 

. 

[I  21.3 

10  54-5 

+ 

9  9.8 

31  41.7 

— ■ 

II  34.8 

50  20.0 

— ■ 

10  47.3 

47  24.3 

— 

10  47.7 

28  6 

— " 

II  18.5 

27  10.5 

—, 

II  23.5 

20  27.6 

—' 

10  59-7 

41  54.8 

— 

II  32.8 

42  50.4 

— 

ro  56.8 

3  23.1 

— 

II  32.0 

54  30.3 

+ 

10  52.2 

57  26 

— 

II  7.8 

9  20.0 

— 

II  14.6 

20  5-9 

— 

II  19.2 

37  7 

— 

II  22.8 

42  30.5 

— ■ 

II  18.5 

24  4.8 

— 

II  6.6 

41  51.6 

— 

10  48.5 

32  II.O 

— 

II  35-5 

41  41.0 

— 

II  35-5 

4  36.8 

— 

II  33.9 

4  8.0 

— 

5  5.5 

24  29.7 

— 

II  26.4 

35  25 

— 

5  38.2 

5  55.8 

— 

II  15.0 

10  31.8 

— 

II   I.O 

18  17.5 

— 

II  34.3 

5  39 

+ 

7  27.7 

49  53-4 

+. 

II  13.4 

48  18 

— ] 

II  29.8 

33  16.0 

— 

II  30.4 

27  59-3 

— 

II  35-6 

58  40.0 

' 

II  35-7 

8  3.6 

■ 

II  20.7 

38  52.8 

— ] 

II  35-6 

30  17.0 

— , 

II  35.6 

45  198 

-] 

[O  48.0 

20  25.6 

-] 

[I  10.4 

12  59.5 

—  ] 

10  46.2 

lEi 

>h  I 

5] 

34 

183 
256 

•  •      • 

156 

174 
1806 

117 
98 
79 
II 

182 

48 

•  •      • 

22 

384 
12 

311 

4 
119 

127 

94 
62 

38 
42 

300 
292 

7 

655 

3 

22 

45 

75 

55 
28 

162 

•  •      • 

120 

260 

62 

•  •      • 

67 

150 

1283 

1800 


Lo«^ 

ylnduding 

aUihuU). 


Loogitiide 

fmn 

Washington. 


9-999  793 
9-999  369 
9-999  354 
9-999  855 
9-999  131 


9.999 
9-999 
9.999 
9-999 
9-999 

9.999 
9-999 
9.999 
9-999 
9.999 

9-999 
9.999 

9.999 
9999 
9.999 


9-999  137 

9-999  437 
9.999  064 

9.999  006 

9.999  286 

9-999  274 
9.999  340 
9.999  926 

9-999  433 
9.999  908 

9.999  447 

9.999  044 
9.999  320 

9.999  832 
9.999  454 

9.999  185 

9-999  359 
9.999  268 

9.999  290 
9.999  424 

9.999  280 

9.999  263 
9.999012 

9.999  552 
9-999  663 


h 
+11 
+  O 
-  O 
+  O 

-  5 


m 
15 

57 
2 

3 
54 


132 
840 
240 
007  - 
007  - 

108  - 

145 
040 

202 

029  - 

220 

524 

495 
090 

118 


5  54 

7  o 

6  24 

8  23 
8  24 


5 

7 

5 
6 

6 

6 
I 


7 
10 

48 
26 

30 

4 
16 


I   12 
5.26 

5  57 


5 

4 

4 
6 

6 


30 

31 

55 
I 

6 


-  5  27 
+  o  49 
-10  29 

-  4  53 
+10  47 


3 
4 
5 


o 

34 
29 


+ 
+ 


8  58 

9  II 

5  17 

0  17 

5  45 

1  4 
9  27 


-  5  51 

-  o  13 

-7  38 

+  2  58 

+  2  43 


s 

2.36 

50 
19.79 

13.70 
36.05 

36.56 

33.8 

10.12 

32.3 
44.82 

0.7 
16.42 

51.35 

27.5 
14.82 

47.37 
38.8 

42 

n.95 
49.76 

31.0 
31.10 

58-45 
0.79    \ 
8.19 

24-33 
22.15 

14.90 
30.66 

54 

49.8 

274 

50.37 

284 

50.2 

114 
38.60 
1.70 
41.06 

13.47 

587 
57.15 
32.87 
19.11 

58.55 
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LONGITUDB  PROM  GrSBNWICH. 

Reduction 

from  Or. 
Sid.  Time 

of  Mean 

DSftCRIPTION. 

Noon  to 

In  Time. 

In  Arc. 

Local 
S.  T.  M.  N. 

h     m        s 

0       '        " 

s 

-7  36  41.86 

-114  10  27.9 

-75.01 

British  Colonial  Observatory. 

+6    6    6 

+    91  31  30 

+60.14 

Obs.  of  the  State  Univ.  of  Iowa. 

+5    5  55.99 

+    76  28  59.9 

+50.26 

Observatory  of  Cornell  University. 

+5  II  29.48 

+  yy  52  22.2 

+51.17 

Mr.  Hall's  Observatory,  Montego  Bay. 

-0  46  20.27 

-  II  35    4.0 

-    7.61 

University  Observatory. 

-0  46  20.78 

-  II  35  11.7 

-   7.61 

The  late  Dr.  Winkler's  Observatory. 

-I  52  18.0 

-  28    4  30.0 

-18.45 

Union  Observatory,  Transvaal. 

-I  15  54-34 

-  18  58  35.1 

-12.47 

Haynald  Obs.,  Hungary. 

-3  15  16.5 

-  48  49    7.5 

-32.08 

Englehardt  Observatory. 

-3  16  29.04 

-  49    7  15.6 

-32.28 

Imperial  Univ.  Observatory. 

+0     I  15. 1 

+     01846.5 

+   0.21 

Meteorlogical  Obs.,  Kew  Gardens,  London. 

-2     2    0.64 

-  3030    9.6 

-20.04 

Imperial  University  Observatory. 

-0  40  35.55 

-  10    853.3 

-   6.67 

Old  position  of  Transit  Circle,  &^.g  N.,  0P.12  E. 

-I  18  II. 7 

-  1932555 

-12.85 

Near  Asz6d.  Hungary. 

-I  21  59.04 

-  202945.6 

-13.47 

Royal  University  Observatory. 

-0  56  31.59 

-  14    753.9 

-   9.29 

Obs.  of  the  Benedictines,  Austria. 

+3  51  37-0 

+  57  54  15.0 

+38.05 

Obs.  National  Univ.,  Argentine  Republic. 

+6  20  58 

+  95  14  30 

+62.58 

Obs.  of  the  State  Univ.  of  Kan.sas. 

-0  17  56.17 

-     4  29    2.6 

-    2.95 

University  Observatory. 

-0  49  33.98 

-  12  23  29.7 

-    8.14 

University  Observatory. 

-0  22  15.2 

-     5  33  48.0 

-   3.66 

University  Observatorv,  Cointe. 

+0  36  44.68 

+     911  10.2 

+   6.04 

Royal  Astronomical  Obs.,  Tapada. 

+0  12  17.33 

+     34  20.0 

+    2.02 

Bidston,  Birkenhead. 

-0  52  45.01 

-  13  II  151 

-   8.67 

Royal  Observatory  of  the  University. 

-0  57  52.41 

-  14  28    6.1 

-   9.51 

Manora  Observatory,  Austria. 

-0  19    8.55 

-4  47    8.3 

-   3.14 

Obs.  of  the  Univ.,  St.  Genis,  Laval. 

+5  57  37.93 

+  89  24  29.0 

+58.75 

Washburn  Obs.  of  Univ.  of  Wisconsin. 

-5  20  59.12 

-  80  14  46.8 

-52.73 

Founded  by  Rast  India  Company. 

+0  14  45.12 

+     3  41  16.8 

+    2.42 

Ast.  and  Meteorological  Observatory. 

-8    3  50 

-1205730 

-79.48 

Meteorological  Observatory. 

+8    9    5.6 

1+122  16  24.0 

+80.35 

Chronometer  and  Time  Station,  Navy  Yard. 

+0  33  48.4 

+     8  27    6.0 

+    5.55 

Obs.  of  Col.  Cooper,  near  CoUooney. 

-0  21  34.59 

-     5  23  38.9 

-    3.54 

National  Obs.,  Univ.  of  Aix-Marseilles. 

-3  50  12.6 

-  57  33    9.0 

-37.82 

Royal  Alfred  Observatory,  Port-Louis. 

-9  39  54.0 

-144  .58  30.0 

-95.26 

State  Obs.;  transf.  from  Williamstown  in  1861. 

-0    8  55.6 

-     2  13  54.0 

-    1.47 

Seine-et-Oise,  near  Paris. 

+4  50  37.18 

+  7^  39  17.7 

+47.74 

Wesleyan  University  Observatory. 

-0  36  45.92 

-     9  II  28.8 

-   6.04 

Royal  Observatory,  Brera. 

+6  12  56.84 

+  93  14  12.6 

+61.27 

Obs.  of  the  State  University  of  Minnesota. 

-9  24  30.75 

-141    741.3 

-92.74 

International  Latitude  Observatory. 

-0  43  42.9 

-  105543.5 

-   7.18 

Ducal  Observatory. 

+4  54  18.63 

+  73  34  39.4 

+48.35 

McGill  University  Observatory. 

-2  30  17.09 

-  37  34  16.3 

-24.69 

Obs.  of  the  Imperial  University,  Presnia. 

+8    6  34.89 

+121  3843.3 

+79.93 

Lick  Obs.  of  the  University  of  California. 

+7  52  14.33 

+118    334.9 

+77.58 

Solar  Observatory,  near  Pasadena,  Cal. 

[Bph  zsl 
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.1.2^ 

Reduction  to 

AUi- 

Locp 

Longitude 

No. 

Pl^CB. 

GcoKtttpu*^- 
Latitude. 

Geocentric 

tude 

ilndudmg 

from 

Latitude. 

(Meters). 

altUudt). 

WashinctoQ. 

137 

Munich,  Bavaria    . 

+48     8 

45-5 

-II      31.7 

528 

9.999  227 

h     m         s 

-  5  54  41-85 

138 

Naples,  Italy     .     . 

+40  51 

46.3 

-II      28.1 

154 

9-999  387 

-  6     5  17.51 

139 

Nashville,  Tenn.    . 

+36     8 

54-4 

-II          2.0 

•         •         • 

9.999  494 

+  0  38  56.4 

140 

Natal,  S.  Africa     . 

-29  50 

46.6 

+  9  59-6 

79 

9-999  645 

-  7  12  16.96 

141 

Neuchdtel     .     .     . 

+46  59 

50.6 

-II  34.1 

488 

9-999  254 

-  5  36    5.71 

142 

New  Brunswick, N.J. 

+40  30 

1-3 

-II   26.7 

21 

9-999  387 

-  0  lo  28.4 

143 

New  Haven,  Conn. 

+41   19 

22.3 

-II  29.6 

40 

9.999  368 

-  0  16  35.20 

144 

NewYork,  N.  Y.   . 

+40  48 

34-6 

-II  27.9 

•      •      ■ 

9-999  378 

-  0  12  26 

145 

Nice,  France      .     . 

+43  43 

16.9 

-II  34-9 

376 

9-999  330 

-  5  37  27.96 

146 

NikolaieflF,  Russia  . 

+46  58 

21.8 

-II  34.2 

55 

9-999  225 

-  7  16    9-58 

147 

Northampton,  Mass. 

+42   19 

2 

-II  32.4 

81 

9.999  345 

-  0  17  42.7 

148 

Northfield,  Minn.  . 

+44  27 

41.6 

-II  35.5 

320 

9-999  307 

+  14  20.03 

149 

Oakland,  Cal.    .     . 

+37  48 

5 

-II   13.2 

II 

9-999  454 

+  30  50.77 

150 

Odessa,  Russia  .     . 

+46  28 

37-9 

-II  34-9 

•      •      • 

9-999  234 

-711  18.0 

151 

Odessa,  Russia .     . 

+46  28 

36.7 

-II  34.9 

55 

9-999  237 

-  7  II  17.88 

152 

O-Gyalla,  Hungary 

+47  52 

273 

-II   32.4 

113 

9.999  206 

-  6  21     1.32 

153 

Omaha,  Nebr.   .     . 

+41    16 

5.6 

-II   29,5 

344 

9-999  390 

+  I   15  31.18 

154 

Oncativo,  Arg.  Rep. 

-31  55 

10 

+10  23.5 

280 

9.999613 

-  0  53  31.0 

155 

Orono,  Maine    .     . 

+44  53 

58 

-II  35-6 

41 

9-999  277 

-  0  33  35.5 

156 

Ottawa,  Canada 

+45  23 

37-6 

-II  35-6 

85 

9-999  267 

-  0    5  23.78 

157 

Oxford,  Miss.     .     . 

+34  22 

12.6 

-10  47-5 

•      •      • 

9.999  536 

+  0  49  51.3 

158 

Oxford,  Eng.     .     . 

+51  45 

35.4 

-II   16.9 

65 

9.999  104 

-53  13.2 

159 

Oxford,  Eng.     .     . 

+51   45 

34.2 

-II   16.9 

64 

9-999  104 

-  5     3  154 

160 

Padua,  Italy     .     . 

+45  24 

5 

-II  35.6 

30 

9-999  263 

-  5  55  44.97 

161 

Palermo,  Sicily 

+38     6 

44.0 

-II   15.1 

72 

9-999  450 

-6     I  41.68 

162 

Paris,  France    .     . 

+48  50 

II. 2 

-II  29.8 

61 

9.999  178 

-  5  17  36.75 

163 

Perth 

-31  57 

8.9 

+10  23.8 

61 

9-999  597 

+11     8  22.48 

164 

Philadelphia,  Pa.   . 

+39  58 

2.1 

-II  24.6 

74 

9-999  404 

-  0    7    9.2 

165 

Pola,  Austria     .     . 

+44  51 

48.7 

-II  35.6 

30 

9.999  277 

-  6    3  38-67 

166 

Potsdam,  Prussia  . 

+52  22 

56.0 

-II   13.3 

97 

9.999  091 

-  6    0  31.7 

167 

Poughkeepsie,  N.  Y. 

+41  41 

18 

-II  30.8 

46 

9-999  359 

-  0  12  42.13 

168 

Prague,  Bohemia  . 

+50     5 

15.8 

-II  25.1 

197 

9.999  155 

-65  56.1 

169 

Princeton,  N.  J. 

+40  20 

55-8 

-II  26.1 

50 

9.999  393 

-  0     9  36.34 

170 

Providence,  R.  I.   . 

+41  50 

21 

-II  31.2 

64 

9-999  356 

-  0  22  39.83 

171 

Providence,  R.  I.   . 

+41  49 

46.4 

-II  31.2 

•      •      • 

9-999  352 

-  0  22  38.14 

172 

Pulkowa,  Russia    . 

+59  46 

18.7 

-10     6.2 

74 

9.998  914 

-  7    9  34.42 

173 

Quebec,  Canada 

+46  47 

59.2 

-II  34.4 

90 

9.999  231 

-  0  23  23.14 

174 

Quito 

-  0  14 

0 

+  0     5.6 

2908 

0.000  198 

+  05  50.88 

175 

Riga,  Russia     .     . 

+56  57 

9.3 

-10  36.9 

•      •      • 

9.998  974 

-  6  44  43.95 

176 

Rio  de  Janeiro  .     . 

-22  54 

23.6 

+  8  17.7 

61 

9-999  784 

-  2  15  34.4 

177 

Rome,  Italy      .     . 

+41   53 

53-6 

-II  313 

51 

9-999  354 

-  5  58  "33 

178 

Rome,  Italy       .     . 

+41   53 

33.5  ' 

-II  313 

65 

9.999  355 

-  5  58  12.15 

179 

Rome,  Italy       .     . 

+41   54 

4.8; 

-II  31.4 

100 

9.999  357 

-  5  58    5.25 

180 

San  Fernando    .     . 

+36  27 

42.0 

-II     4-3 

30 

9.999  488 

-  4  43  26.6 

181 

San  Francisco,  Cal. 

+37  47 

27.9  • 

-II   132 

>hx5] 

•      •      • 

9.999  454 

+  31  27.(A 
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lonvoa  noM  Odbshwich. 

tromGt. 

Sid.  Ttoc 

of  Meu 

Noon  10 

"'"■" 

I„Arc. 

S.T°»f.'N. 

• 

.       ,       „ 

^ 

[6  26.07 

-    II  3631.0' 

-  7-63 

i7     1.73 

-    14  15  26.0 

-  9-37 

Royal  Obs.,  Capo  di  Monte. 

[7    12.2 

■(■  86  48    3.0 

+57-04 

Observatory  of  Vanderbilt  Univwaity. 

4      I.18 

-  31    0177 

-ao.37 

.Durban. 

7  49. 9.1 

-     65729.0 

-  4-57 

Cantonal                       Swittcrlantl. 

i7  47-4 

+  742651 

+48.92 

Scbanck                        Coll^. 

ii  4058 

+  72  55    8.7 

+4792 

CMdOba.4s"flS.,i'.s8W. 

i5  50 

+  735730 

-+48.60 

Columbia  Univ.  Oba.    CadObs.3'ii".sa,3'.6E. 

!9  12.18 

-     718    2.7 

-4.80 

Ht.  GfDS,  near  Nice. 

7  53  80 

-  315827.0 

Naval 

io  33" 

+  72  38  >6-5 

+47-73 

Smith 

a  35  81 

+  93    857.1 

■rfi.21 

of  Carleton  College. 

9    6.55 

■H22  1638.3 

+«o.35 

Chabot 

3    2.18 

-  304532.7 

-20.21 

Branch 

3    2.10 

-  304531-5 

-20.2 1 

2  45-54 

-  18  II  23.1 

-11-95 

•3  4696 

+  955644-4 

+63.05 

4  44-8 

+  6341 12.0 

+41-85 

14  40.3 

-f-  68  40   4-5 

+45-12 

of  Home. 

2  52.00 

+  75  43    0.0 

+49-75 

i8    7-' 

+  893146.5 

+58.83 

Observetoiy  of  the  Univenity  of  Miauadiri. 

5     2-6 

+     1  15390 

+  0.83 

5    0.4 

+     I  15    6,0 

+  0.82 

1,7  29.19 

-  n  52  17-9 

-  7.80 

Royal 

i3  2590 

-  13=128.5 

-  8.78 

Royal  Observatory. 

9  20.97  |-     2  2014.6 

-  1-53 

National 

-3  21.74 

-115  50  26.1 

-76.12 

iM^                               Australia. 

I     6.6 

+  75  16390 

+49-46 

Flower                       University  of  Pennsylvania. 

,S  22.89 

-  '35043-3 

-  9.10 

Obs.  of                       Hydrographic  Office. 

i2    15.9 

~  13    358-5 

-8.59 

3^^^^  Observatory. 

.5  33-65 

+  73  53  24-7 

+48-55 

Vaasar 

17  403 

-  1425    4-5 

-  9-47 

Royal                          the  University. 

;8  39-44 

+  74  39  51  6 

■H4906 

of  Princeton  Univenity. 

■5  35-95 

+  71  23  59.3 

-f46.92 

Blown  University. 

■5  37.64 

-1-  71  24  24,6 

+46.92 

Mr.  Seagrave;^ 

I   18.64 

-  30  19  39-6 

4  52.64 

+  71  13    96 

+46.80  ,  Bonner's  Rill. 

4    6.66 

+  783139-9 

+51.60 

National  Observatory  of  Ecuador. 

1628.17 

-  24    7    2.6 

-15-85 

,2  41.4 

-f-  43  10  21.0 

+28.37 

^^^^                      of  Brazil.  ' 

■9  55.55 

-  122853.3 

-  8.20 

Royal                           Roman  College. 

9  56-37 

-  12  29    5.6 

-   8.20 

Royal                                        at  Capitol. 

9  49  47 

-  122722.0 

-  8.18 

V 

4  49-2 

■^     6  12  18.0 

+  4-08 

Naval                               Cadiz,  Spain. 

9  42.86 

+1222542.9 

+80.45 

Davidson 
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L.titud», 

Loco         1         IdviUdt 

No. 

Pmcb. 

Vmd^m,                  lean 

L>IUud>. 

(M.ter.). 

•toh^). 

WwhintUB, 

182 

San  Luis,  Arg.  Rep. 

-33  17  45-7 

+  10   37.6 

800 

9.999  616 

-  0  42  54 

183 

-33  26  42.0 

+  10  39.0 

519 

9-999  594 

-  0  25   29.56 

184 

Mass. 

+42   15  18.2 

-II    32.2 

76 

9-999  346 

-  0  17  55-49 

185 

St.  Louis,  Mo.   .     . 

+38  38     3.0 

-II    18.I 

9-999  432 

+  0  52  3348 

186 

St.  Petersburg  .     . 

+59  56  33.0 

-ID      4-2 

4 

9.998906 

-  7     9  27,1 

187 

Sweden 

+59  30  330 

-10    11.3 

44 

9.998  922 

-  6  20  29.77 

188 

Eng.  . 

+53  50  40 

-11     3-4 

116 

9.999  056 

-  4  58  23.10 

189 

Alsace 

+48  35     03 

-"  305 

144 

9-999190 

-  5  39  2a47 

190 

,Pa.    . 

+39  54  23-3 

-11   24-3 

9.999  4DI 

-  0     65a89 

191 

,     .  S.  W.  . 

-33  51   41.1 

+10  42.9 

44 

9-999  552 

+  8  46  54-M 

192 

Syracuse,  N.  Y.      . 

+43     2   13.1 

-11   33-9 

160 

9.999  332 

-  0     3  43.41 

193 

Tacubaya     .     .     . 

+19  24  17.5 

-  7  14-8 

2280 

9-999  995 

+  I   28  3075 

194 

Tashkent      .     .     . 

+41    19  31-3 

-II   29.6 

457 

9  999  396 

-  9  45  26-5S 

195 

Taunton,  Mass. 

+41   54     0 

->i  3"-3 

8 

9999351 

-  0  23  56 

196 

+42  39  27 

-"  33-1 

398 

9  999  358 

-  6    3  12 

197 

+35  39  17-5 

-10  58.3 

9  999  507 

+  9  33  46-20 

198 

+43  39  35-9 

-II  348 

108 

9999313 

+  09  18.87 

199 

+43  36  45 

-II  34-7 

194 

9  999  320 

-  5  "4    S» 

+45  38  45.4 

-I'  35-5 

67 

9.999260 

-  6     3  1873 

201 

Troy,  N.  Y.  : 

+42  43  52-9 

-II   33-4 

9-999  329 

-  0  13  3349 

202 

Tschardjui    .     .     . 

+39     8   10.7 

-II   20.7 

167 

9  999  431 

-  9  22  13.1 

203 

TulseHill     .     .     . 

+51   26  47.0 

-II    18,6 

48 

9  999  III 

-  5     7  481 

204 

+45     4     80 

-11  35-7 

276 

9.999  288 

-  5  39    296 

205 

Ala.     . 

+33  12  36-8 

-10  36.7 

9-999  564 

■^  0  41  55.96 

ao6 

Ukiah,Cal.  .     .     . 

+39     8  12. 1 

-ir  307 

220 

9-999  435 

+  3     4  34.5 

207 

Upsala,  Sweden 

+59  51   29,4 

-10    5.3 

21 

9.998909 

-  6  18  4593 

208 

Urbana,  111.  .     .     . 

+40     6  20.2 

-II   25.2 

236 

9.999412 

+  0  44  38.1 

209 

Utrecht,  Netherlands 

+52     5     9-6 

-II   15.0 

13 

9.999093 

-  5  28  46-8 

210 

Venice,  Italy     .     . 

+45  26  10.5 

-II  356 

15 

9.999  261 

-  5  57  37-90 

211 

Vienna,  Austria 

+48  13  55-4 

-II  31  5 

240 

9.999  205 

-  6  13  37  17 

212 

Vienna,  Austria 

+48   12  53-8 

-II  31-6 

214 

9-999204 

-  6  13  41-1 

213 

Vienna,  Austria 

+48  12  46.7 

-I.  31-6 

280 

9.999208 

-  6  13  26.89 

214 

+52   13     4-7 

-II   14.3 

no 

9999096 

-  6  33  23.06 

215 

,D.  C. 

+38  55   14-0 

-.1   19.6 

82 

9-999  431 

0    0    0.00 

216 

,D.  C. 

+38  53  38.8 

-II   19.4 

31 

9.999  428 

-  0    0    3.63 

217 

D.  C. 

+38  53   1 7- 3 

^11   19-4 

9 

9.999  427 

-0    0    96 

218 

D.  C. 

+38  56  14.8 

-II   19.7 

9.999  425 

-  0    0  15.78 

219 

ass,     . 

+42  17  34-8 

-II   32-3 

61 

9-999  344 

-  0  23    3 

220 

N|,  Z.    . 

-41    17     3-8 

+11   29-5 

127 

9  999  375 

+  7  12  39.95 

321 

N.  Y. 

+41    33   22.t 

-II   29.9 

170 

9-999  375 

-  0    13   2J.J3 

222 

+53  31  52-2 

-II     5.7 

8 

9  999  057 

-  5  40  50-89 

223 

Wis. 

+42  34  12.6 

-I  I   33.0 

335 

9-999  356 

+  0  45  5746 

224 

Mass. 

+42  42  30 

-11  33-2 

213 

9-999  344 

-  0  15  26 

225 

tSt.  S.  W. 

-33  36  308 

+10  40.6 

16 

9-999  556 

+  8  48  23-7 

236 

Z6-S*,  China     .     . 

+31      5  47-7 

-10  14.4 

100 

9.999  619 

+10  46  59-5 

227 

Zurich      .... 

+47  22  38.3 

-II   33  5 

468 

9-999  243 

-  5  42  28.0S 
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LONGITUDS    PROM   GRSBNWICH. 

Reduction 
from  Gr. 

Sid.  Time 

of  Mean 

Noon  to 

Local 

S.  T.  M.  N. 

In  Time. 

In  Arc. 

Dbscription. 

h    m        s 

e       /           // 

s 

+  42522 

+  66  20  30 

+  4360 

Southern  Observatory  of  Carnegie  Institution. 

+  4  42  46.22 

+  704133-3 

+  46.45 

National  Obs.  of  Chile.    Old  Obs.  \(/'.m.  ,9«.5  E. 

+  4  50  20.29 

+  72  35    4-3 

+  47.70 

Observatory  of  Mt.  Holyoke  College. 

+  6    049.26 

+  90  12  18.9 

+   5927 

Washington  Unive/sity  Observatory. 

-2      I  11.4 

-  30  17  51-0 

-    19.91 

Imperial  University  Observatory,  Russia. 

-    I  12  13.99 

-  18    3  29.9 

-    11.87 

Observatory  of  Academy  of  Science. 

+  09  52.68 

+     2  28  10.2 

•f      1.62 

Stonyhtu^  College  Observatory,  near  Blackburn. 

-031     4.69 

-    7  46  10.3 

-     5-II 

Imperial  University  Observatory. 

+   5      I  24.89 

+  7521  134 

+  49-52 

Sproul  Observatory  of  Swarthmore  College. 

~io    4  49-54 

-151  12  23.1 

-  99-36 

Government  Observatory. 

+  54  33.36 

•f  76    8  20.4 

+  50.03 

Observatory  of  Syracuse  University. 

+  6  36  46.53 

+  99  1 1  38.0 

•f  65.18 

National  Observatory  of  Mexico. 

-  4  37  10.80 

-  69  17  42.0 

-  45.53 

Ttu-kestan,  Russia. 

+  444  20 

+  71    5    0 

+  46.71 

Mr.  Metcalf 's  Observatory. 

-  0  54  56 

-1344    0 

-     9.02 

At  CoUurania,  near  Teramo. 

-  9  18  58.02 

-139  44  30.3 

-  91.82 

University  Observatory. 

+  5  1734-65 

+  79  23  39-7 

+  52.17 

University  Observatory. 

-05  49.88 

-     I  27  28.2 

-     0.96 

University  Observatory. 

-  0  55    2.95 

-  134544.3 

-     9.04 

Imperial  Maritime  Observatory. 

+  4  54  42.29 

+  73  40  34.3 

+  48.41 

Observatory  Rensselaer  Polytechnic  Institute. 

-413  57.3 

-  63  29  19.5 

-  41.72 

International  Latitude  Obs.,  Turkestan. 

•f  0    027.7 

+    0    6555 

•f    0.08 

Observatory  of  Sir  W.  Huggins.  London. 

-  03047.18 

-    74147-7 

-     5-06 

Royal  Observatory,  Palazzo  Madama. 

+  55011.74 

+  873256.1 

+  57-53 

Observatory  of  the  University  of  Alabama. 

+  8  1250.3 

+123  1235 

+  80.96 

International  Latitude  Observatory. 

-  I  1030.15 

-  173732.3 

-  11.58 

University  Observatory. 

+  5  52  54.0 

+  88  13  30 

+  57-97 

Observatory  of  the  University  of  Illinois. 

-  0  2031.0 

-    5    7450 

-     3-37 

University  Observatory,  Sonnenborgh. 

-049  22.12 

-  12  2031.8 

-     8.11 

Observatory  of  the  Nautical  Institute. 

-  I    521.39 

-16  2020.9 

-  10.74 

Imperial  Univ.  Obs.    Old  Obs.  if  a</^  S.,io'.2S  E. 

-  I    5  25-3 

-  16  21  19.5 

-  10.75 

Oppolzer  Observatory,  Josephstadt. 

-  1    5  ii-ii 

-  16  17  46.7 

-  10.71 

Kuffner  Observatory,  Ottakring. 

-  I  24    7.28 

-21    I  49.2 

-  13.82 

Imperial  University  Observatory. 

+  58  1578 

+  77    3  56.7 

+  50.64 

U.  S.  Naval  Observatory,  Georgetown  Heights. 

+  58  12.15 

+  77    3    2.3 

+  50.63 

Old  U.  S.  Naval  Observatory.     1842-1893. 

+  5    8    6.2 

+  77    I  330 

■f  50.61 

Smithsonian  Astrophysical  Observatory. 

+  58    0.0 

+  77    0   0.0 

+  50.60 

Catholic  University  Obs.,  Brookland,  D.  C. 

+  4  45  13 

+  71  18  15 

+  46.85 

Whitin  Observatory  of  Wellesley  College. 

-II  39    4.27 

-17446    4.0 

-114.84 

Hector  Observatory.     Old  Obs.  16^^.7  N.,  i'.o4  E. 

+  4  55  50.55 

+  73  57  38.3 

+  48.60 

U.  S.  Military  Academy.    Old  Obs.  f^^'  N.,  i'.2  E. 

-  03235.11 

-     8    846.7 

-     5.35 

Imperial  Naval  Observatory  of  Germany. 

+  5  54  13-24 

•f  8833  18.6 

+  58.19 

Yerkes  Observatory  of  University  of  Chicago. 

+  4  52  50 

•f  73  12  30 

+  48.10 

Field  Memorial  Observatory,  Williams  College. 

-10    3  20.5 

-1 50  50    7-5 

-  99.11 

Mr.  John  Tebbutt's  Observatory. 

-8    444.7 

-121  II  10.5 

-  79-63 

Obs.  of  the  Jesuits  near  Shanghai. 

-034  12.30 

-833    4.5 

-     5.62 

Obs.  of  the  Polytechnic  Sc3M»V,%Hr^a«^«3B.ei., 

IBph  15I 


680  LUNAR  DISTANCES. 

THE  COMPUTATION  OF  LUNAR  DISTANCES. 

The  tables  of  lunar  distances  formerly  given  on  pages  XIII  to  XVIII,  inclu- 
sive, for  each  month  of  the  Greenwich  Ephemeris,  are  omitted,  as  it  has  been 
decided  by  the  authorities  of  the  Navy  Department  that  they  are  now  of  littk 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method,  the 
angular  distance  between  the  Moon  and  any  heavenly  body  may  be  calculated  by 
solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar  distances  of 
the  Moon  and  the  other  body  and  the  difference  of  their  right  ascensions,  or,  in 
other  words,  the  angle  at  the  pole  between  their  hour-circles.  Then,  the  Greenwich 
mean  time  of  the  observation  being  approximately  known,  and  the  lunar  distances 
for  the  star  or  other  body  calculated  for  the  even  hour  before  and  after,  the  required 
lunar  distance  may  be  interpolated  and  the  longitude  derived  by  the  methods  given 
in  books  on  navigation. 

EXAMPLE  I. 

Find  the  lunar  distance  of  a  Arietis,  January  15,  1915,  at  6  P.  M.  Greenwich  Mean  Time, 

Let  a  and  6  « Right  Ascension  and  Declination  of  the  star 
"    a^and<5'=-     **  "  *'  **  "     "   Moon 

**  D= Lunar  Distance 

Also  let  tan  M=tan  6'  sec  (ur— or^) 

Then  cos  D=sin  6^  cos  (M— d)  cosec  M 


a  = 

jh      gm 

23'-5 

M=: 

=     266**    3' 

30" 

a'= 

19**  55"^ 

3i'-7 

(5  = 

=  +  23^    3' 

s»" 

a-a"^ 

6»»    6™ 

5i'.8 

M- 

h5  = 

=     242**  59' 

38" 

a-a*^ 

91"  42^ 

%Y' 

sin 

(5^= 

-9.600477  n 

(5^=- 

-23*  29' 

14''                y 

cos 

i(M- 

-5)= 

•9-657137  « 

tan  5'=9 

.638037  n 

cosec 

M= 

SO.001029  n 

sec  (ar-aO=i 

5217"  fi 

CO* 

;D= 

"9.258643  n 

tan  M=i 

.161749 

EXAMPLE 

2. 

D= 

■ICO®  27^  5^ 

/ 

Find  the  lunar  distance  of  Venus,  June  8,  1915,  at  midnight,  Greenwich  Mean  Time,  h 
this  case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  5  ==  Right  Ascension  and  Declination  of  the  planet 
"    a'  and  <5^=     "  "  "  "  "    "    Moon 

"  D= Lunar  Distance 

Also  let  tan  N= tan  Y^  {a-a')  cos  K  (<5+^0  cosec  yi  («—«') 

Thensm;^D=sin  li  \a-a')  cos  H  (<5H-50  cosec  N 
Sin  N  and  sin  J 2  {a —a')  have  tlie  same  algebraic  sign. 


or  =      t  17"  57'-8 

tan  }4  (a:-a^)=9.i94835 

a'=       2'*    6"  45".3 

cos  }4  (*+^0=9-979<55o 

or— a'=       I**  II™  12'. 5 

cosec  14  (5— 50=1-945219  n 

a-a'^     if  48'    %" 

tan  N=  1. 1 19704  n 

6  =H-i6«  45'  12'' 

N=94^  20'  2f' 

<5^==H-i8«    3^  13^^ 

d+d'=  34^  48'  25'' 

sin  K  («^-«0=9- 189573 

6-8'^-  !<»  18'    1'' 

cos  J^  (5H-50=9-979<55o 

cosec  N«  0.001247 

y,{a^a')^      %^  54'    4'' 

sin  ^^  D =9.1 70470 

i^(5-fao=   17^  24'  12^' 

y,  D-  8**  30^  55'' 

TABLE  I. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  191 5. 

Reduce  the  observed  altitude  of  Pblaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  App.  R.  A.  and  App.  Decl.  of  Polaris  for  the  time  of  observation  (pp.  251-262). 

Subtract  the  App.  R.  A.  from  the  local  sidereal  time  of  observation  and  the  remainder  is  the 
hour-angle  of  Polans. 

Wim  this  hour-angle  as  the  vertical  amiment,  and  the  App.  Decl.  of  Polaris  as  the  horizontal 
afgument,  take  out  the  correction  from  Taole  I  and  add  it  to  or  subtract  it  from  the  true  altitude, 
according  to  its  sign. 

For  other  altitudes  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
o£  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example, — 1915,  Aueust  5,  at  lo**  40*  30"  P.  M.  local  mean  solar  time,  in  longitude  w**  west 
of  Greenwich,  suppose  tne  true  altitude  of  Polaris  to  be  33°  20'  o",  required  the  latitude  of  the 

jUace. 

h      m  s 

Local  astronomical  mean  time - .        .            10    40  30 

Reduction  from  Table  III  for  10*^  40™  30^ -f  i  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  87        .             8    51  49 

Reduction  from  Table  1 1 1 ,  for  longitude  ( =3**  56"  west,  or  plus)               +  o  39 

h     m      s 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time  .  19    34    43 

R.  A.  of  Polans  (page  258)  for  time  of  observation    ...  i    29    39 

h     m      s 
Remainder  is  equal  to  hoiu'-angle  of  Polaris  ....  z8      5      4 

Decl.  of  Polaris  (page  258)  for  time  of  observation  88°  51'  6" 

True  altitude +$$    20      o 

Correction  from  Table  I —  o      o    50 

Correction  from  Table  la —14 

Latitude  of  the  place +33     18    56 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  o**  or  12**).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6**  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1915. 
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TABLE  la. 

Table  I  has  been  computed  for  an  altitude  of  45°.     For  other  altitudes,  corrections  taken 
from  the  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 
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TABLE  in.— MEAX  SOLAR  INTO  SIDEREAL  TIME. 
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I  22.302 

I  32.158 

1  42.015 

1  51-871 

2    1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

I  22.466 

I  32.322 

1  42.179 

1  52.035 

2    1.892 

2  11.748 

2  21.605 

3  31.461 

23 

0.0(10 

23 

I  22.630 

I  32.487 

I  42.343 

I  52.200 

2    2.056 

2  11.912 

2  21.769 

2  31.625 

23 

006). 

24 

I  22.794 

I  32.651 

I  42.507 

I  52.364 

2    2.220 

2  12.077 

2  21.933 

2  31790 

24 

o.ott 

25 

I  22.959 

I  32.815 

I  42.672 

1  52-528 

2    2.385 

2  12.241 

2  22.098 

2  31  954 

25 

0.068 

26 

I  23.123 

I  32.979 

1  42.836 

I  52.692 

2    2.549 

2  12.405 

2  22.262 

2  32.118 

26 

00:1 

27 

I  23.287 

I  33.144 

143000 

I  52.857 

2    2.713 

2  12.570 

2  22.426 

3  32.283 

27 

0.0:4 

28 

I  23.451 

133308 

I  43164 

I  S3 -021 

2    2.877 

2  12.734 

2  22.590 

2  32 -447 

28 

o.o;7 

29 

I  23.616 

I  33  472 

I  43  329 

1  53-185 

2    3.042 

2  12.898 

2  22.755 

3  32.611 

29 

0.0:9 

30 

I  23.780 

I  33  637 

1  43-493 

1  53-349 

2    3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

I  23.944 

I  33-801 

I  43  657 

1  53-514 

2    3  370 

2  13.227 

2  23.083 

2  32.Q4O 

31 

0.065 

32 

I  24.109 

I  33.965 

I  43  822 

1  53-678 

2    3-534 

2  13.391 

3  23.247 

2  33  104 

32 

0.088 

33 

I  24.273 

I  34.129 

143-986 

1  53.842 

2    3.699 

2  13.555 

2  23.412 

a  33.268 

zz 

0.090 

34 

I  24.437 

I  34.294 

I  44-150 

I  54-007 

2    3.863 

2  13.720 

2  23.576 

2  33-432 

34 

0.093 

35 

I  24.601 

I  34.458 

I  44-314 

1  54-171 

2    4.027 

2  13-884 

2  23.740 

2  33.597 

35 

aoq6 

36 

1  24.766 

I  34.622 

I  44.479 

1  54-335 

2    4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.009 

37 

I  24.930 

I  34.786 

I  44.643 

I  54.499 

2    4356 

2  14.212 

2  24.069 

a  33-925 

37 

0.101 

38 

I  25.094 

I  34.951 

I  44.807 

I  54.664 

2    4.520 

2  14.377 

2  24.233 

3  340QO 

38 

0.104 

39 

I  25.259 

i35-"5 

I  44.971 

I  54.828 

2    4.684 

2  14.541 

2  24.397 

2  34.254 

30 

aio: 

40 

I  25.423 

I  35279 

1  45- 136 

1  54.992 

2    4.849 

2  14.705 

2  24.562 

3  34.418 

40 

o-iio 

41 

I  25.587 

I  35-444 

I  45-300 

1  55-156 

2    5.013 

2  14.869 

2  34.726 

a  34-582 

41 

ai» 

42 

I  25.751 

135-608 

I  45  464 

I  55.321 

2    5.177 

2  15.034 

3  34.890 

2  34-747 

42 

0.115 

* 

43 

I  25.916 

I  35-772 

I  45629 

1  55-485 

2    5342 

2  15.198 

3  35.054 

a  34.911 

43 

0.118 

44 

I  26.080 

I  35936 

I  45-793 

1  55649 

2    5.506 

2  15.362 

2  35.2X9 

2  35075 

44 

ai20 

45 

I  26.244 

I  36.101 

1  45-957 

1  55-814 

2    5.670 

2  15.527 

2  25.383 

a  35239 

45 

a»3 

46 

I  26.408 

I  36.265 

I  46.121 

1  55978 

2    5.834 

2  15.691 

2  35.547 

a  35.404 

46 

ai2^ 

47 

I  26.573 

I  36.429 

I  46.286 

1  56.142 

2    5-999 

2  15-855 

3  25.712 

2  35.568 

47 

ai39 

48 

I  26.737 

I  36.593 

I  46.450 

1  56.306 

2    6.163 

2  16.019 

2  25.876 

2  35  732 

48 

ai3i 

49 

I  26.901 

I  36.758 

I  46.614 

I  56.471 

2    6.327 

2  16.184 

3  36.040 

2  35.897 

4Q 

ai34 

50 

I  27.066 

I  36.922 

I  46.778 

I  56.635 

2    6.491 

2  16.348 

3  26.304 

a  36.061 

50 

0.137 

51 

I  27.230 

137-086 

I  46.943 

I  56.799 

2    6.656 

2  16.512 

2  36.369 

a  36.225 

51 

ai|B 

52 

I  27.394 

137-251 

I  47.107 

I  56.964 

2    6.820 

2  16.676 

3  36.533 

a  36.389 

52 

0.X4' 

53 

I  27.558 

I  37.415 

I  47-271 

1  57.128 

2    6.984 

2  16.841 

2  36.697 

a  36.554 

53 

54 

I  27.723 

I  37-579 

I  47.436 

I  57.292 

2    7.149 

2  17-005 

2  36.861 

a  36.718 

54 

0.148 

55 

I  27,887 

I  37-743 

I  47.600 

1  57-456 

2    7.313 

2  17.169 

2  27.026 

a  36.883 

55 

0.151 

56 

I  28.051 

137.908 

I  47-764 

1  57.621 

2    7-477 

2  17.334 

2  37.190 

a  37047 

56 

0.1JS 

57 

I  28.2*15 

I  38.072 

I  47-928 

1  57.785 

2    7.641 

2  17-498 

2  27.354 

337.311 

57 

ai56 

58 

I  28.380 

I  38.236 

1  48.093 

I  57.949 

2    7.806 

2  17.662 

3  37.519 

237.375158 

ai5» 

59^ 

r  28.544 

I  38.400 

1  A^.asT 

\  1  ^%.\iT>^a    *\  xf\^\i.  \n .^»6  1 

l^a  37.683 

a  375391  59 

OlI^ 

Jfean  / 

s** 

o'' 

\     IX^  \    ^^^    \    ^t 

\     ^'^ 

\-^' 

V^ 

V^vAs^-^iV 


TABLE  III.— MEAN  SOLAR  INTO  SIDERAL  TIME. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Somr. 

m 
o 
I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

13 

13 
14 

15 
i6 

17 
i8 

19 

20 

21 
22 

23 
24 

25 
26 

27 
28 

29 

30 
31 
32 
33 
34 

35 
36 

37 
38 
39 

40 
41 
42 

43 
44 

:^ 

47 

4« 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

Mwn 

SoUtr.  i 


16" 

m     s 

2  37.704 
2  37.868 
2  38.032 
2  38.196 
2  38.361 

2  38-525 
2  38.689 

2  38854 
2  39.018 
2  39.182 

2  39346 

2  39-5" 
2  39675 

2  39839 
2  40.003 

2  40.168 

2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 

241.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43-125 
2  43-289 

2  43-453 
2  43-617 
2  43-782 

2  43-946 
2  44.110 

2  44.275 
2  44.439 
244.603 

2  44.767 
2  44.932 

2  45096 
2  45.260 

2  45-425 
2  45-589 
2  45-753 

2  45-917 
2  46.082 

2  46.246 

2  46.410 

2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47-232 
2  47-396 

16'' 


17' 


18' 


55-774 
55938 
56.102 
56.267 

56.431 

56.595 

56.759 
56.924 

2  57-088 

2  57.252 


m     8 
2  47  560 

2  47-724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
r48.7io 
2  48.874 
2  49-039 
2  49-203 
2  49-367 

2  49-531 
2  49.696 

2  49.860 

2  50.024 
2  50.188 

2  50.353 

2  50.517 
2  50.681 

2  50.846 
2  51.010 

2  51.174 
2  51-338 
2  51-503 

2  51.667 
2  51.831 

2  51-995 
2  52.160 

2  52.324 

2  52.488 

2  52.653 
2  52.817 
2  52.981 

2  53-145 

2  53-310 

2  53-474 
2  53-638 
2  53-803 

2  53.967 

2  54.131 

2  54.295 
2  54.460 

2  54.624 

2  54.788 

2  54.952 

2  55-"7 
2  55-281 

2  55-445 
2  55.610 


■ 

57-417 
57-581 
57.745 

57909 
58.074 

58.238 
58.402 
58.566 

58.89s 

2  59-059 
2  59.224 

59.388 

59552 

59.716 

59.881 

0.045 
0.209 

0.373 
0.538 


m 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.702 
0.866 
1.031 

1-195 
1-359 

1-523 
1.688 

1.852 

2.016 

2. 181 

2.345 

2.509 
2.673 

2.838 

3.002 

3.166 
3-330 
3-495 

3659 
3-823 

3-988 

4.152 
4.316 
4.480 

4.645 

4.809 

4.973 
5.137 
5.302 
5.466 

5.630 
5-795 

5-959 
6.123 

6.287 

6.452 
6.616 
6.780 

6.944 
7.109 


19'' 

m. 

• 

3 

7-273 

3 
3 
3 

7-437 
7.602 

7.766 

3 

7-930 

3 

8.094 

3 

8.259 

3 
3 

8.423 
8.587 

3 

8.751 

3 
3 

8.916 
9.080 

3 

9.244 

3 

9-409 

3 

9-573 

3 

9-737 

3 
3 

9.901 
10.066 

3 

10.230 

3 

10.394 

3 

10.559 

3 

3 

10.723 
10.887 

3 

11.051 

3 

II. 216 

3 

11.380 

3 
3 
3 

11.544 
11.708 

11.873 

3 

12.037 

3 

12.201 

3 

12.366 

3 
3 
3 

12.530 
12.694 
12.858 

3 
3 

13023 
13-187 

3 

13-351 

3 
3 

13-515 
13.680 

3 
3 

13.844 
14.008 

3 

14.173 

3 

14.337 

3 

14.501 

3 
3 

14.665 
14.830 

3 

3 

14.994 
15.158 

3 

15.322 

3 
3 

15-487 
15.651 

3 
3 

15.815 
15.980 

3 

16.144 

3 

16.308 

3 
3 

3 

16.472 
16.637 
16.801 

3 

16.965 

1 

20' 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


7.129 

7-294 
7458 
7.622 

7.787 

7.951 
8.115 

8.279 
8.444 
8.608 

8.772 

8.937 
9.101 

9.265 

9.429 


9-594 
9-758 
9.922 
3  20.086 
3  20.251 


20.415 
20.579 

20.744 
20.908 

2 1 .072 

21.236 
21.401 
21.565 
21.729 
21.893 


3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 


21" 

m     s 
3  26.986 

327.150 
327.315 
27-479 
27643 

27.807 
27.972 
28.136 
28.300 
28.464 


3 
3 

3 
3 
3 
3 
3 


3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29450 
3  29.614 

3  29.779 
3  29.943 
3  30. 107 

3  30.271 

3  30.436 
3  30.600 

3  30.764 
3  30.929 

331.093 
331-257 
3  31-421 
3  31.586 
331750 


31.914 
32.078 

32.243 
32.407 

32.571 


3  32.736 
3  32.900 
3  33.064 
3  23.372  I  3  33-228 
3  23.536  !  3  33-393 


22' 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23.700 
23865 
24.029 

24.193 
24.358 

24.522 
24.686 
24.850 
25015 
25.179 


3  33-557 
333.721 
3  33-886 
3  34.050 
334.214 

34.378 
34-543 
34.707 
34.871 

35035 


325.343  335200 
3  25.508  3  35364 
3  25.672  ,  3  35528 
3  25.836  3  35.693 
3  26.000    3  35.857 


326.165    336.021 
3  26.329    3  36.185 

3  26.493  \  3  36.350 

3  26.657    3  36.514  I  3  46.370 

3  26.822    3  36.678  I  3  46.SSS 


8 
36.842 

37-007 

37.171 

37-335 
37-500 


m 
3 
3 
3 
3 
3 

3  37-664 
3  37-828 
3  37-992 
3  38.157 
338-321 

3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39-142 

3  39.307 
3  39.471 
3  39.635 
3  39-799 
3  39-964 

3  40.128 

3  40.292 

3  40.456 
3  40.621 

3  40.785 

3  40.949 
341.114 
341.278 
3  41.442 
3  41.606 

341.771 
341.935 
3  42.099 
3  42.264 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43085 
3  43.249 

3  43-413 
3  43578 
3  43.742 
3  43.906 
3  44  071 

3  44235 
3  44.399 
3  44.563 
3  44728 
3  44.892 

3  45056 
3  45.220 

3  45.385 
3  45-549 
3  45.713 

3  45-878 
3  46.042 
3  46.206 


m      s 

3  46699 
3  46  863 
3  47-027 
347.192 
3  47-356 

3  47-520 
3  47685 

3  47.849 
3  48.013 

348.177 

348.342 
3  48.506 
3  48.670 
3  48.834 
3  48.999 

3  49- 163 
3  49-327 
3  49-492 
3  49-656 
3  49.820 

49.984 
50.149 
50.313 

50.477 
50.642 

3  50.806 
3  50.970 
51-134 
51.299 
51-463 

51.627 

51-791 
51.956 
52.120 
52.284 


52.449 
52.613 

52777 
52.941 
53106 


3  53.270 
3  53.434 
3  53.598 
3  53-763 
3  53-927 

3  54-091 
3  54.256 
54.420 

54.584 


jS*'    j    19"    I    20* 

lEph  ii\ 


2\ 


\x      \ 


%rt 


3 
3 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55-405 
3  55.570 

3  55-734 
355.898 
3  56.063 
3  56.227 


For 
Seconds. 


8 
O 
I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 

15 
16 

17 
18 

10 

20 
21 
22 

23 
24 

25 
26 

27 
28 

29 

30 
31 
32 
33 
34 

35 
36 
37 
38 

39 

40 
41 
42 

43 
44 

45 
46 

47 
48 

49 

50 

51 

52 
53 
54 

55 
56 
57 
58 


s 

0.000 
0.003 

0.005 
0.008 

O.OII 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.05s 

^-057 
0.060 

0.063 

0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 

O.IOI 

0.104 
0.107 

O.I  10 
0.112 

O.IIC 

0.118 
0.120 

0.123 

0.126 
0.129 
0.131 
0.134 

0.137 

0.140 
0.142 

0.145 

0.148 

0.151 
0.153 

0.156 

0.159 


\ 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES.  1915. 
[For  hour  angles  o**  to  i  z**  the  star  is  west  of  north ,  and  for  hour  angles  la**  to  34''  it  is  east  of  nottL] 


IO« 

>s° 

20° 

25" 

30° 

35" 

40** 

45° 

50» 

h    m 

•      / 

•         * 

•      0 

•      / 

•      / 

•      / 

•        / 

•        / 

•            * 

h  m 

0     0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0      0.0 

0     0.0 

0        0.0 

24    0 

12 

«>    3-7 

0    3-7 

0    3-8 

0    4.0 

0    4.2 

0    4.4 

0      4.8 

0     5.2 

0    5-7 

2348 

24 

0    7-3 

0    7-5 

0    7-7 

0    8.0 

0    8.4 

0    8.9 

0    9-5 

0  10.3 

0  11.4 

36 

36 

0  10.9 

0  II. 2 

0  II. 5 

0  12.0 

0  12.5 

0  133 

0  X4.2 

0  iS-5 

0  17.1 

24 

48 

0  14.5 

0  14.8 

0  15-3 

0  iS-9 

0  16.6 

0  17.6 

0  18.9 

0  ao.6 

0  32.7 

12 

I     0 

0  18. 1 

0  18.5 

0  19.0 

0  19.8 

0  20.7 

0  22.0 

0  23.5 

0  25.6 

0  38.3 

23    0 

12 

0  21.6 

0  22.0 

0  22.7 

0  23.6 

0  24.8 

0  26.2 

0  a8.i 

0  30.6 

0  33.7 

22  48 

24 

0  25.0 

0  25.6 

0  26.3 

0  27.3 

0  28.7 

0  30.4 

0  32.6 

0  35.4 

0  391 

36 

36 

0  28.4 

0  29.0 

0  29.9 

0  31.0 

0  32.6 

0  34.5 

0  37.0 

0  40.2 

0  44-3 

34 

48 

0  317 

0  32.4 

0  33-4 

0  34-6 

0  36.3 

038.5 

0  41.2 

0  44.8 

0  49-4 

12 

2      0 

0  34-9 

0  35.7 

0  36.7 

0  38.1 

0  40.0 

0  42.4 

0  45-4 

0  49-3 

0  54.4 

22    0 

12 

0  38.0 

038.8 

0  40.0 

0  41.5 

0  43.6 

0  46.1 

0  49-4 

0  53-7 

0  59-3 

21  48 

34 

0  41.0 

0  41.9 

0  43.2 

0  44.8 

0  470 

0  49.8 

0  53-3 

0  57-9 

I     3-9 

36 

36 

0  43-9 

0  44.9 

0  46.2 

0  48.0 

0  50.3 

0  53-3 

0  571 

I     3.0 

I     8.4 

24 

48 

0  46.7 

0  47-7 

0  49- 1 

0  51.0 

0  53-4 

0  56.6 

I     0.6 

I     5.9 

I   12.7 

13 

3    0 

0  49-4 

0  50.4 

0  51.9 

0  53-9 

0  56.5 

0  59-8 

I     4.1 

I     9.6 

I   16.7 

21     0 

12 

0  51-9 

0  53.0 

0  54.5 

0  56.6 

0  59-3 

I     2.8 

I     7.3 

I  13.0 

I  ao.6 

20  48 

24 

0  54.2 

0  55-4 

0  57-0 

0  59-2 

I     2.0 

I    5.6 

I   10.3 

I  16.3 

I  24.2 

36 

V 

0  56.5 

0  57-6 

0  593 

I     1.6 

I    4.5 

I     8.3 

I  13.1 

I  19.4 

I  27.5 

24 

0  58.5 

0  59.7 

I     1-5 

I    3.8 

I     6.8 

I  10.8 

I  15.8 

I  22.2 

I  30.6 

13 

4     0 

I     0.4 

I     1.7 

I     3-4 

I     5.8 

I    9.0 

I  13.0 

I  18.2 

I  24.8 

I  33-5 

20     0 

12 

I     2.2 

I     3-4 

I     5-2 

I     7.7 

I  10.9 

I  151 

I  20.4 

I  27.2 

X36.1 

19  48 

24 

I     3-7 

I     5.0 

I     6.9 

I     9.4 

I  12.7 

I  16.9 

I  22.3 

I  29.3 

I  384 

36 

36 

I     51 

I     6.4 

I  8.3 

I  10.9 

I  14.2 

I  18.6 

I  24.1 

I  31.2 

1  40.5 

24 

48 

I     6.3 

I     7.6 

I     9.6 

I  12.2 

I  15.6 

I  20.0 

I  25.6 

132.8 

I  43.3 

13 

5    0 

I     7-3 

I     8.7 

I  10.6 

I  133 

I  16.7 

I  21.2 

I  26.9 

I  34.2 

I  43-7 

19    0 

12 

I    8.2 

I     95 

I  11.5 

I  14.2 

I  17.6 

I  22.1 

I  27.9 

I  35-3 

I  44.9 

1848 

24 

I    8.8 

I  10.2 

I  12.2 

I  14.8 

I  18.4 

I  22.9 

I  28.7 

I  36.1 

I  45-8 

36 

36 

I    9.3 

I  10.7 

I  12.6 

I  15.3 

I  18.9 

1  23.4 

I  29.3 

I  3^7 

I  46.4 

24 

48 

X     9.6 

I  X0.9 

I  12.9 

I  15.6 

I   19.  X 

I  23.7 

I  29.5 

I  370 

I  46.7 

13 

6    0 

I    9.6 

I    II.O 

I  13.0 

I  157 

I  19.2 

I  23.7 

I  29.5 

I  37.0 

I  46.7 

18    0 

12 

I    9.5 

I  10.9 

I  12.8 

I  155 

I  19.0 

I  23.6 

I  29.3 

I  36.8 

I  46.4 

17  48 

24 

I    9.2 

I  10.6 

I  12.5 

I  iS-2 

I  18.7 

I  23.1 

I  28.9 

I  3^-3 

I  45.8 

36 

36 

I    8.7 

I  10. 1 

I  12.0 

I  14.6 

I  18.  z 

I  22.5 

I  28.2 

I  35-5 

I  45.0 

24 

48 

z    8.Z 

I    9.4 

I  11.3 

I  13-9 

I  17-3 

I  21.6 

I  273 

1  34.5 

I  43.8 

12 

7    0 

I     7.2 

I    8.5 

I  10.4 

I  12.9 

I  16.3 

I  20.6 

I  26.1 

I  33-2 

I  42.4 

^7     % 

12 

I    6.2 

I     7-4 

I     9.2 

I  11.8 

I  15.0 

I  193 

I  24.7 

I  317 

X  40.7 
I  38.8 

1648 

24 

I    4.9 

I     6.2 

I     8.0 

I  10.4 

I  13.6 

I  17.8 

I  23.1 

I  29.9 

f 

36 

I     3-5 

I     4.7 

I      6.K 

I     8.9 

I  12.0 

I  16.1 

I  21.2 

I  27.9 

I  36-S 

24 

48 

I     2.0 

I     3-1 

I     4.8 

I     7.1 

I  10.2 

I  14.1 

I  19.2 

I  25.6 

I  34.0 

13 

8    0 

I    0.2 

I     1-3 

I     3.0 

I     5-2 

I    8.2 

I  12.0 

I  16.9 

I  33.2 

I  313 

16   0 

12 

0  58.3 

0  59-4 

I       I.O 

I    31 

I    6.0 

I    9.7 

I  14.4 

I  20.5 

X  28.3 

15  48 

24 

0  56.2 

0  57-3 

0  58.8 

I    0.9 

I    3.6 

I     7.2 

I  'li 

I  17.5 

I  35.1 

36 

36 

0  54.0 

0  55.0 

0  56.5 

0  58.5 

I     I.I 

I    4.5 

1  14.4 

I  «i.7 

24 

48 

0  51.6 

0  52.6 

0  54.0 

0  559 

0  58.4 

I     1.6 

I    5-8 

I    IX. I 

X  18.0 

13 

9    0 

0  49- 1 

0  50.0 

0  514 

0  53-2 

0  55-6 

0  58.6 

I     2.6 

I     7.6 

I  14.3 

'5  ? 

12 

0  46.5 

0  47-3 

0  48.6 

0  50.3 

0  52.6 

0  55-4 

0  59.2 

I    3-9 

I   10.  X 

1448 

24 

0  43-7 

0  44.5 

0  45-7 

0  47-3 

0  49-4 

0  52.1 

0  55-6 

I     0.1 

I     59 

36 

36 

0  40.8 

0  41.6 

0  42.6 

0  44.1 

0  46.1 

0  48.7 

0  519 

0  56.1 

I     1-5 

24 

48 

037.8 

038.5 

0  39-5 

0  40.9 

0  42.7 

0  451 

0  48.1 

0  519 

0  57.0 

13 

10    0 

0  34.7 

0  35-3 

0  3(>'3 

0  37-5 

0  39.2 

0  41.4 

0  44.1 

0  47.7 

0  53.3 

14    0 

12 

0  31-5 

0  32.1 

0  32.9 

0  341 

0  35-6 

0  37-5 

0  40.0 

0  43.2 

0  47.4 

1348 

24 

0  28.2 

0  28.7 

0  29.5 

0  30.5 

0  31.9 

0  33'^ 

0358 

038.7 

0  42.5 

-^ 

36 

0  24.9 

0  25.3 

0  26.0 

0  26.9 

0  28.1 

0  29.6 

0  31.6 

0  34.1 

0  37-4 

24 

48 

0  21.5 

0  21.8 

0  22.4 

0  23.2 

0  24.2 

0  25.5 

0  27.2 

0  39.4 

0  32.3 

12 

II     0 

0  18.0 

0  18.3 

0  18.8 

0  19.4 

0  20.3 

0  21.4 

0  22.8 

0  34.6 

0  37.0 

'3     ? 

12 

0  14.4 

0  147 

0  15.1 

0  15.6 

0  16.3 

0  17.2 

0  18.3     0  19.8 

0  31.7 

1248 

^■^     1 

0  10.8 

0  II.O  \  0  11.3, 

\o     T.% 
*  \  0     i-^ 

0  \  0     0 

1 0  11^.8  I  0  14.9 

0  16.3 

36 

36 

0     7.2 

0     7-4  \o    7.6 

\  <i    ^.iX  <>  -vft.^ 

\  ^  "V^J^ 

V           ^ 

48 

0     3.6 

0     3-7  \  0     3-^ 

.0  \  0    0.0  \  0   < 

A,\<i     \Ai\  t>     V 

=^\^    V* 

\        ^ 

i^     0 

0     0.0     0     0.0  \  0     0. 

i.o\  <i     0-^\^     ^ 

i  a\  t^    t: 

kJt\     A^   ' 

V^vv 

V^S\ 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1915. 
For  hour  angles  o**  to  la''  the  star  is  west  of  north,  and  for  hour  angles  la**  to  24''  it  is  east  of  north.' 


^^\^^^Lat. 

I-at.  ^y^ 

I.a/^v^ 

5»° 

54' 

56° 

$»" 

6o* 

61^ 

62^ 

63° 

64° 

^y^.K 

h    m 

•           / 

•         / 

•      / 

•      0 

•      / 

•      / 

•      / 

•      / 

•       / 

h    m 

0     0 

0       0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

24     0 

12 

0    6.0 

0   6.3 

0    6.6 

0    7.0 

0    7.4 

0    7-7 

0     7.9 

0    8.2 

0    8.5 

23  48 

24 

0  II. 9 

0  12.5 

0  13.2 

0  X4.0 

0  14.8 

0  15.3 

0  15.8 

0  16.4 

0  17.0 

36 

36 

0  17.9 

0  18.8 

0  19.8 

0  20.9 

0  22.2 

0  22.9 

0  23.7 

0  24.6 

0  25.5 

24 

48 

0  23.7 

0  24.9 

0  26.2 

0  27.8 

0  29.5 

0  30.4 

0  315 

0  32.6 

033.8 

12 

I     0 

0  29.5 

0  31.0 

0  32.6 

0  34.5 

0  36.7 

0  37-9 

0  39.2 

0  40.6 

0  42.1 

23      0 

12 

0  35-3 

0  370 

0  39.0 

0  41.2 

0  43-8 

0  45-2 

0  46.8 

0  48.4 

0  50.2 

22   48 

24 

0  40.9 

0  42.9 

0  45-2 

0  47.8 

0  50.8 

0  52.4 

0  54.2 

0  56.2 

058.3 

36 

^5 

*  0  46.4 

0  48.6 

0  51.2 

0  54.2 

0  57-6 

0  59-5 

I     x-S 

I     3-7 

X    6.1 

24 

48 

0  Si-7 

0  54-3 

0  57.2  .  I     0.4 

I    4.2 

I    6.3 

I    8.6 

I  II. I 

I  13-7 

12 

2     0 

0  56.9 

0  59-7 

I     2.9 

I     6.5 

I  10.7 

I  13.0 

I  15.5 

I  18.2 

I  21. 1 

22      0 

12 

I    2.0 

I     S-o 

I    8.5 

I  X2.4 

I  16.9 

I  19.4 

I  22.1 

I  25.1 

I  28.2 

21   48 

^5 

I     6.8 

I  10. 1 

I  138 

I  18.0 

I  22.9 

I  25.6 

I  28.5 

I  31-7 

I  351 

36 

^t 

I  11.5 

I  150 

I  19.0 

I  23.5 

I  28.7 

I  316 

X  34.7 

I  38.0 

I  41.7 

24 

48 

I  16.0 

I  19.7 

I  23.9 

I  28.7 

I  34.2 

I  37-2 

I  40.5 

I  44.1 

I  47-9 

12 

3    0 

I  20.2 

I  24.1 

I  28.5 

I  33-6 

I  39-4 

I  42.6 

I  46.1 

X  49.8 

I  53-9 

21      0 

12 

I  24.2 

I  28.3 

X  330 

I  38.2 

I  44.3 

I  47-7 

I  513 

I  55.2 

I  59-5 

20  48 

24 

X  28.0 

I  32.2 

I  371 

I  42.6 

1  48.9 

I  52.4 

X  56-2 

2    0.3 

2    4.7 

36 

36 

I  315 

I  35-9 

I  41.0 

I  46.7 

I  53-2 

I  56.9 

2    0.8 

2     5.0 

2    9.6 

24 

48 

I  34.7 

I  39-3 

I  44.5 

I  50.4 

I  57-2 

2     i.o 

2     5.0 

2     9-4 

2  14. 1 

12 

4    0 

I  37.7 

1  42.4 

I  47.8 

I  S3 -9 

2    0.8 

2    4.7 

2    8.9 

2  13.4 

2  X8.3 

20      0 

12 

I  40.4 

I  45-3 

I  So-8 

I  S70 

2    4.X 

2    8.1 

2  12.4 

2  17.0 

2  22.0 

19   48 

24 

I  42.8 

I  47.8 

I  53-4 

X  59.8 

2     7.1 

2    XI. I 

2  15.5 

2  20.2 

2  25.3 

36 

36 

I  45.0 

X  50.0 

I  557 

2    2.2 

2    9.6 

2    13.8 

2  18.2 

2  23.0 

2  28.2 

24 

48 

I  46.8 

I  519 

I  57-7 

2    4.3 

2  11.8 

2  x6.o 

2  20.5 

2  25.4 

2  30.6 

X2 

5    0 

I  48.3 

1  535 
I  54.8 

I  59-4 

2    6.0 

2  13.6 

2    17.9 

2  22.4 

2  27.4 

2  32.7 

19      0 

iS  48 

12 

I  49.5 

2    0.7 

2     7-4 

2  15.1 

a  19.4 

2  24.0 

2  28.9 

2  34.3 

24 

I  50-5 

I  55-7 
1  50.4 

2     1.7 

2     8.5 

2  16.2 

2  ao.5 

2  25.1 

2  30.0 

2  35-4 

36 

36 

X  51.1 

2    2.3 

2     9.1 

a  x6.8 

a  ai.a 

2  25.8 

2  30.8 

2  36.2 

«4 

48 

I  SI.4 

I  5^-7 

2    2.6 

2    95 

a  17.2 

a  ai.s 

2  26.1 

2  31-1 

2  36.5 

12 

6    0 

1 51.4 

I  5<i.7 

2    2.6 

2     9-4 

2  17. 1 

a  ai.4 

2  26.0 

2  31.0 

2  36-4 

18    0 

12 

1  Sii 

I  56.4 

2    2.2 

2     9.0 

2  16.7 

a  ao.9 

2  25.5 
2  24.6 

2  30-5 

2  35.8 

17  48 

24 

I  50.S 

»  55-7 

2     X.6 

2    8.3 

2  15-9 

a  ao.i 

2  29.6 

2  34.8 

36 

36 

I  49.6 

X  54-8 

2    0.5 

2     7.2 

2  14.7 

a  18.9 

2  23.4 

2  28,2 

2  335 

24 

48 

I  48.4 

I  53-5 

I  59-2 

2     5-7 

a  13.2 

2  17-3 

2  21.7 

2  26.5 

2  317 

12 

7    0 

X  46.9 

I  51-9 

I  57-6 

2    4.0 

2  IX.3 

2  15.3 

2  19.7 

2  24.4 

2  29.5 

17     0 

12 

I  45- 1 

I  50.0 

I  55-6 

2     1.8 

2    9.0 

a  13. 0 

2  17-3 

2  21.9 

2  26.9 

16  48 

24 

I  430 

I  47  9 

I  53-3 

I  59-4 

2    6.5 

a  X0.4 

2  14-5 

2  19.0 

2  23.9 

36 

36 

I  40.7 

1  45-4 

I  50.7 

I  56.7 

2    35 

2     7-3 

2  X1.4 

2  15.8 

2  20.5 

24 

48 

I  38-1 

I  42.7 

I  47.8 

I  53-6 

2    0.3 

2    4.0 

2    8.0 

2  12.2 

a  16.8 

12 

8    0 

I  35-2 

I  39-7 

I  44.6 

I  50-3 

I  56.7 

a    0.3 

2    4.2 

2     8.3 

a  ia.7 

16    0 

12 

I  32.1 

I  36.4 

I  41.2 

I  46.7 

I  52.9 

I  563 

2    0.0 

2     4.0 

2    8.3 

15  48 

24 

I  28.8 

I  32.9 

I  37-5 

I  42.7 

I  48.7 

X  52.0 

I  55.6 

I  59-4 

I  58.4 

3^ 

36 

I  25.2 

I  29.1 

I  33-5 

I  38.6 

I  44-3 

I  47-4 

I  508 

I  54.5 

24 

48 

I  21.4 

I  25.1 

I  293 

I  34.1 

I  39.6 

I  42.6 

I  45-8 

I  49-3 

I  531 

12 

9    0 

I  17.4 

I  20.9 

I  24.9 

I  29.4 

I  34.6 

I  37.5 

I  40.6 

I  43-9 

I  47.4 

'5    ? 

12 

1  13. 1 

I  16.5 

I  20.3 

I  24.6 

I  29.5 

I  32.2 

I  351 

I  38.2 

I  41.6 

14  48 

24 

1    8.7 

I  II. 9 

I  15-4 

I  19.4 

I  34.1 

I  26.6 

I  29.3 

X  32.2 

X  35-4 

36 

36 

1    4.1 

I     7.1 

I  10.4 

I  14. 1 

I  18.4 

I  20.8 

I  23.3 

I  26.0 

I  39.0 

24 

48 

0  59-4 

I     2.1 

I     S-i 

I    8.6 

I  12.6 

I  14.8 

I  17. 1 

I  19.6 

I  22.4 

12 

10    0 

0  54.5 

0  570 

0  59.8 

I     2.9 

I    6.6 

I    8.6 

I  X0.8 

I  13. 1 

I  15.6 

14    0 

12 

0  49.4 

0  51  7 

0  54.2 

0  57-1 

I     0.4 

I     2.2 

I    4.2 

1    6.3 

I    8.5 

13  48 

24 

0  44.2 

0  46.3 

0  48.5 

0  51.1 

0  541 

0  55-7 

0  57.5 

0  59-3 

I     1-3 

36 

36 

0  39.0 

0  40.7 

0  42.7 

0  450 

0  47.6 

0  49.0 

0  50.6 

0  52.2 

0  54.0 

24 

48 

0  33(> 

0  351 

0  3(>-^ 

0  38.8 

0  41.0 

0  42.3 

0  43-6 

0  450 

0  46.5 

xa 

IX    0 

0  28.1 

0  29.4 

0  30.8 

0  32.5 

0  34.3 

0  35-4 

036.5 

0  37-7 

0  38.9 

'3    2 

12 

0  22.6 

0  23.6 

0  24.8 

0  26.1 

0  27.6 

0  28.4 

0  29.3 

0  30.2 

0  31.2 

la  48 

24 

0  17.0 

0  17.8 

0  18.6 

0  19.6 

0  20.7 

0  21.4 

0  22.0 

0  22.8 

0  23.5 

3<5 

36 

0  11.4 

0  II. 9 

0  12.4 

0  13.1 

0  13.8 

0  14.3 

0  14.7 

0  15.2     0  15.7  1 

24 

48 
12    0 

0    5-7 
0    0.0  i 

0    5-9 
0    0.0  1 

0    6.2 

0    0.0 

0    6.6 
0    0.0 

0    6.9 
0    0.0 

,0     7.1 
\  0     0.0 

^0    1-A 
0    0.0 

.0    -l^ 
\  0     o.c 

0    n^ 

»    0    ^-< 

[Eph  T5\ 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  1915. 


V  Decl. 

Variatioo  for— 

88*^51'  0" 

88°  51'  10" 

88°  51' 20" 

88°  51' 30" 

88°  SI '40" 

88°  51' 50" 

Lat.  \. 

I'olUt 

i"ol«. 

0   / 

0     t      tt 

0     f      00 

0  /   // 

0              t               00 

0   /   // 

0   #   /# 

// 

// 

5  0 

I  9  158 

I  9  5.8 

I  8  55.7 

I  8  45.7 

I  8  35.7 

I  8  25.6 

-fo.io 

— I.OO 

5  20 

I  9  18.0 

I  9  8.0 

I  8  57.9 

I  8  47-9 

I  8  37.8 

I  8  27.8 

O.II 

1. 00 

5  40 

I  9  20.3 

I  9  10.3 

I  9  0.2 

I  8  50.2 

I  8  40.1 

I  8  30.1 

0.12 

I.OO 

6  0 

I  9  22.8 

I  9  12.8 

I  9  2.7 

I  8  52.6 

I  8  42.6 

I  8  32.5 

013 

1. 01 

6  20 

I  9  25.4 

I  9  iS-4 

I  9  5-3 

I  8  55.2 

I  8  45.2 

I  8  3S.I 

0.14 

I.OI 

6  40 

I  9  28.2 

I  9  18. 1 

I  9  8.0 

I  8  58.0 

I  8  47-9 

I  8  37.8 

+0.14 

—1. 01 

7  0 

I  9  31. 1 

I  9  21.0 

I  9  10.9 

I  9  0.9 

I  8  50.8 

I  840.7 

0.15 

I.Ol 

7  20 

I  9  34.1 

I  9  24.1 

I  9  14.0 

I  9  3-9 

I  8  53.8 

I  8  43.7 

0.16 

I.OI 

7  40 

I  9  37-3 

I  9  27.3 

I  9  172 

I  9  7.1 

I  8  57.0 

I  8  46.9 

0.16 

1. 01 

8  0 

I  9  40.7 

I  9  30.6 

I  9  20.5 

I  9  10.4 

I  9  03 

1  8  50.2 

0.17 

1. 01 

8  20 

I  9  44.2 

I  9  34.1 

I  9  24.0 

I  9  139 

I  9  3.8 

I  8  53.6 

+0.18 

-1.01 

8  40 

I  9  47.8 

I  9  37-7 

I  9  27.6 

I  9  17s 

I  9  7-4 

I  8  57.2 

0.18 

1. 01 

9  0 

I  9  51.6 

I  9  41.5 

I  9  314 

I  9  21.2 

I  9  II. I 

I  9   I.O 

0.19 

I.0I 

9  20 

I  9  55-5 

I  9  45-4 

I  9  35  3 

I  9  25.2 

I  9  150 

I  9  4.9 

0.20 

IU>I 

9  40 

I  9  59.6 

I  9  49-5 

I  9  39-4 

I  9  29.2 

I  9  19.1 

I  9  8.9 

0.21 

1. 01 

10  0 

I  10  3.8 

I  9  53-7 

I  9  43-6 

I  9  33-4 

I  9  ^3'Z 

I  9  131 

+0.22 

-I.OJ 

10  20 

I  10  8.2 

I  9  581 

I  9  47-9 

I  9  37-8 

I  9  27.6 

I  9  17  4 

0.22 

1.02 

10  40 

I  10  12.8 

I  10  2.6 

I  9  52.4 

I  9  42.3 

I  9  32.1 

I  9  31.9 

0.23   I.« 

II  0 

I  10  17.5 

I  10  7-3 

I  9  571 

I  9  46.9 

I  9  36.8 

I  9  26.6 

0.24  .   1.02 

II  20 

I  10  22.3 

I  10  12. I 

I  10  1.9 

I  9  517 

I  9  41.6 

I  9  314 

0.24 

1.02 

II  40 

I  10  27.3 

I  10  17. I 

I  10  6.9 

I  9  56.7 

I  9  46.5 

I  9  36.3 

+0.25 

-1.02 

12  0 

I  10  32.5 

I  10  22.3 

I  10  12. 1 

I  10  1.8 

I  9  51.6 

I  9  41.4 

0.26 

1.01 

12  20 

I  10  37.8 

I  10  27.6 

I  10  17.3 

I  10  7.1 

I  9  56.9 

I  9  46.6 

0.27 

1.03 

12  40 

I  10  43.2 

I  10  33.0 

I  10  22.8 

I  10  12.5 

I  10  2.3 

I  9  52.0 

0.28 

IJXi 

13  0 

I  10  49.0 

I  10  38.7 

I  10  28.4 

I  10  18. I 

I  10  7.9 

I  9  57-6 

0.29 

I.OJ 

13   20 

I  10  54.7 

I  10  44.4 

I  10  34.2 

I  10  23.9 

I  10  13.6 

I  10  3-3 

-fO.29 

-1.03 

13  40 

I  II  0.6 

I  10  50.4 

I  10  40.1 

I  10  29.8 

I  10  19.5 

I  10  9.2 

0.30 

I<y 

14  0 

I  II  6.7 

I  10  56.5 

I  10  46.2 

I  10  35.8 

I  10  25.5 

I  10  15.2 

0.31 

1.03 

14  20 

I  II  13.0 

I  II  2.7 

I  10  52.4 

I  10  42.1 

I  10  31.7 

I  10  31.4 

0.32 

I.0J 

14  40 

I  II  19.4 

I  II  9.1 

I  10  58.8 

I  10  48.4 

I  10  38.1 

I  10  27.8 

0.32 

i.<g 

15  0 

I  II  26.0 

I  II  15.7 

I  II  5-4 

I  10  55.0 

I  10  44.6 

I  10  34.3 

+0.33 

-lUQ 

15  20 

I  II  32.8 

I  II  22.5 

I  II  12. I 

I  II  1.7 

I  10  51.4 

I  10  41.0 

034 

i^ 

IS  40 

I  II  39-7 

I  II  29.4 

I  Ji  19.0 

I  II  8.6 

I  10  58.2 

1  lo  47.8 

0.35 

i^ 

16  0 

I  II  46.8 

I  II  36.5 

I  II  26.1 

I  II  15.7 

I  II  5-2 

I  lo  54.8 

0.36 

i^ 

16  20 

I  II  54.1 

I  II  43-7 

I  II  zzz 

I  II  22.9 

I  II  12.4 

I  II  2.0 

0.37    !•«♦  1 

16  40 

I  12  1.5 

I  II  51. I 

I  II  40.7 

I  II  303 

I  II  19.8 

I  n  9.4 

+0.38 

-i^ 

17  0 

I  12  9.2 

I  II  58.7 

I  II  48.3 

I  II  37.8 

I  II  27.4 

I  II  16.9 

0.38 

1.0S 

17  20 

I  12  16.9 

I  12  6.5 

I  II  56.0 

I  "  45-5 

I  II  351 

I  II  24.6 

0-39 

1.05 

17  40 

I  12  24.9 

I  12  14.4 

I  12   4.0 

I  II  53-5 

I  II  430 

I  II  32.5 

0.40 

1.05 

18  0 

I  12  33.1 

I  12  22.6 

I  12  12. I 

I  12  1.5 

I  II  51.0 

I  II  40.5 

0.41  (  x^ 

18  20 

I  12  41.4 

I  12  30.9 

I  12  20.3 

I  12  9.8 

I  II  59-3 

I  ix  48.7 

+0.42  -1.05 

18  40 

I  12  50.0 

I  12  39.4 

I  12  28.8 

I  12  18.2 

I  12  7-7 

I  II  57. I 

0.43  1.06 

19  0 

I  12  58.6 

I  12  48.0 

I  12  37.4 

I  12  26.9 

I  12  16.3 

I  la  5-7 

0.44  i  l^ 

19  20 

I  13  7-4 

I  12  56.8 

I  12  46.2 

I  12  35-6 

I  12  25.1 

I  12  14.5 

0.45  i  »-«^ 

19  40 

I  13  16.5 

I  13  5-9 

I  12  553 

I  la  44.6 

I  12  34.0 

I  la  23.4 

0.46 

i^ 

20  0 

I  13  25.7 

I  13  151 

I  13  4.4 

I  12  53.8 

I  12  43-2 

I  12  32.5 

+0.46 

-1,06 

20  20 

I  13  35-2 

I  13  24.5 

I  13  13.8 

I  13  3-2 

I  12  52.5 

I  12  41.8 

0.47 
0.48 

ij»: 

20  40 

I  13  44-7 

I  13  34- I 

I  13  23.4 

I  13  12.7 

I  13  2.0 

I  12  513 

ij^ 

21  0 

I  13  54-6 

I  13  43-9 

I  13  33-2 

I  13  22.5 

I  13  II. 7 

I  13  i-o 

0.49 

lai 

21  20 

I  14  4-6 

I  13  53-9 

I  13  431 

I  13  32.4 

I  13  21.6 

I  13  10.9 

0.50 

i^ 

21  40 

I  14  14.7 

I  14  40 

I  13  53-3 

I  13  42.5 

I  13  317 

I  13  21.0 

4-0.51 

22  0 

I  14  25.2 

I  14  14.4 

I  14  3-6 

I  13  52.8 

I  13  42.0 

I  13  312 

0.52 

1.08 

22  20 

I  14  35-8 

I  14  25.0 

I  14  14.2 

I  14  3-4 

I  13  52.5 

I  13  41 -7 

0.53 

22  40 

I  14  46.5 

I  14  35-7 

I  14  24.9 

I  14  14. 1 

I  14  3.2 

I  13  52.4 

0.54 

I.0I 

23  0 

I  14  57-5 

I  14  46.7 

I  14  35-9 

I  14  25.0 

I  14  14. I 

I  14  3-3 

0.55 

1-09 

23  20 

I  15  8.8 

I  14  57-9 

I  14  470 

I  14  36.1 

I  14  25.2 

I  14  14.3 

+0.56 

-i^ 

33  40    J 

I  15  20.2 

I  ^S  9-3 

i  1  1^  s8.A 

I  I  14  47.5 

I  14  36.5 

I  14  25-6 

0.57 

1.09 

24     0 

I  15  318 

I  15  20.9 

\  1  15  10.0 

\  \  \\  ^C).0 

\  1.  i.\  «9>.\ 

k 'L  14  ^7.1 

0.58 

IJ>9 

24  20 

I  IS  43-7 

I  ^5  327 

\  1  IS  ^^-^ 

»  \  \  \S  '^^•'^ 

At.  y\  v^.'^ 

A  ''^^ 

V  '•» 

24  40    1 

I  IS  55.8 

I  15  44.8 

»  \  1  IS  ^^^• 

i  \  1  ^«j  11 

»»\^  T^^T^V 

S»\ -L  -^.x^  ^5 

25     0    \ 

z  z6  8.0 

I  15  57' 

0  \  1  IS  A^ 

.o\  1^  T^S  ^ 

iV.C)\  \  ^^  1 

>j.V^  -1.  -v-^  V 

w    w  ■ 

VB.^x^ 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1915. 


sJC>ecl. 

'  Variation  for— 

88°  51'  0" 

88°  51'  10" 

88°  51' 20" 

88°  51' 30" 

88°  51' 40" 

88° 51' 50" 

^^^ 

t.   ^Ss^^ 

0  /   // 

0  /   // 

r'  of  Lat. 

i"  of  «. 

0     , 

0  /   // 

0  /   /r 

0     t      ff 

0     f      ff 

// 

// 

25    0 

I  16  8.0 

I  15  57.0 

I  IS  46.0 

I  15  34.9 

I  15  23.9 

I  15  12.9 

-I-0.62 

—  1. 10 

25  20 

I  16  20.5 

I  16  9.5 

I  15  584 

I  15  47-4 

I  15  2f^'l 

I  15  25.2 

0.63 

I. II 

25  40 

I  16  33.3 

I  16  22.2 

I  16  1 1. 1 

I  16  0.0 

I  15  48.9 

I  15  37-8 

0.64 

I. II 

26    0 

I  16  46.2 

I  16  35.1 

I  16  24.0 

I  16  12.9 

I  16  1.7 

I  15  S0.6 

0.65 

I. II 

26  20 

I  16  59.4 

I  16  48.3 

I  16  37.1 

I  16  26.0 

I  16  14.8 

I  16  3.6 

0.66 

I. II 

26  40 

I  17  12.8 

1  17  1.7 

I  16  50.5 

I  16  39.3 

I  16  28.1 

I  16  16.9 

+0.68 

—  1. 12 

27    0 

I  17  26.5 

I  17  15.3 

I  17  4.1 

I  16  52.8 

I  16  41.6 

I  16  30.4 

0.69 

1. 12 

27  20 

I  17  40.4 

I  17  29.2 

I  17  17.9 

I  17  6.6 

I  16  55-4 

I  16  44.1 

0.70 

113 

27  40 

I  17  54.5 

I  17  43-3 

I  17  32.0 

I  17  20.7 

I  17  9.4 

I  16  58.1 

0.71 

I-I3 

28    0 

I  18  8.9 

I  17  57-6 

I  17  46.3 

I  17  34-9 

I  17  23.6 

I  17  12.3 

0.72 

I-I3 

28  20 

I  18  23.5 

I  18  12.2 

I  18  0.8 

I  17  49-5 

I  17  38.1 

I  17  36.8 

+0.74 

-I.I4 

28  40 

I  18  38.4 

I  18  27.0 

I  18  15.6 

I  18  4.3 

I  17  52.8 

I  17  415 

0.75 

1. 14 

29    0 

I  18  53.6 

I  18  42.2 

I  18  30.7 

I  18  19.3 

I  18  7.8 

I  17  56.4 

0.76 

1. 14 

29  20 

I  19  8.9 

I  18  57.5 

I  18  46.0 

I  18  34.6 

I  18  23.1 

I  18  11.6 

0.77 

115 

2Q  40 

I  19  24.6 

I  19  13. 1 

I  19  1.6 

I  18  50.1 

I  18  38.6 

I  18  37.1 

0.79 

115 

30   0 

I  19  40.5 

I  19  29.0 

I  19  175 

I  19  5-9 

I  18  54.4 

I  18  43.8 

-fo.80 

-115 

30  10 

I  19  48.6 

I  19  37-1 

I  19  25.5 

I  19  13.9 

I  19  2.4 

I  18  50.8 

0.81 

1:16 

30  20 

I  19  56.7 

I  19  45-2 

I  19  33-6 

I  19  22.0 

I  19  10.4 

I  18  58.8 

0.81 

1. 16 

30  30 

I  20  4.9 

I  19  53-4 

I  19  41.8 

I  19  30.1 

I  19  18.5 

I  19  6.9 

0.82 

1. 16 

30  40 

I  20  13.2 

I  20  1.6 

I  19  50.0 

I  19  38.4 

I  19  26.7 

I  19  151 

0.83 

1. 16 

30  50 

I  20  21.5 

I  20  9.9 

I  19  58.3 

I  19  46.6 

I  19  350 

I  19  23.3 

-1-0.84 

-1. 16 

31   0 

I  20  30.0 

I  20  18.3 

I  20  6.6 

I  19  550 

I  19  43-3 

I  19  316 

0.84 

1. 17 

31  10 

I  20  38.4 

I  20  26.8 

I  20  15.1 

I  20  3.4 

I  19  51-7 

I  19  40.0 

0.85 

1. 17 

31  20 

I  20  47.0 

I  20  35.3 

I  20  23.6 

I  20  11.9 

I  20  0.2 

I  19  48.5 

0.86 

1. 17 

31  30 

I  20  55.6 

I  20  43.9 

I  20  32.2 

I  20  20.4 

I  20  8.7 

I  19  57.0 

0.86 

1. 17 

31  40 

I  21  4.3 

I  20  52.6 

I  20  40.8 

I  20  29.1 

I  20  17.3 

I  30  5.6 

+0.87 

-1. 17 

31  50 

I  21  13.0 

I  21  1.3 

I  20  49-5 

I  20  37.8 

I  30  36.0 

I  30  14.2 

0.88 

1. 18 

32   0 

I  21  21.9 

I  21  10. 1 

I  20  58.3 

I  20  46.5 

I  30  34.8 

I  30  23.0 

0.88 

1. 18 

32  10 

I  21  30.8 

I  21  19.0 

I  21  7.2 

I  20  55.4 

I  30  43-6 

I  20  31.8 

0.89 

I.I8 

32  20 

I  21  39.8 

I  21  28.0 

I  21  16.2 

I  21  4.3 

I  30  52.5 

I  20  40.6 

0.90 

1. 18 

32  30 

I  21  48.9 

I  21  37.0 

I  21  25.2 

I  21  13.3 

I  21  1.5 

I  20  49.6 

-fo.91 

-1. 19 

32  40 

I  21  58.0 

I  21  46.1 

I  21  34.3 

I  21  22.4 

I  21  10.5 

I  20  58.6 

0.91 

1. 19 

32  50 

I  22  7.2 

I  21  55.3 

I  21  43.4 

I  21  31.5 

I  21  19.6 

I  21  7.7 

0.92 

I.I9 

33  0 

I  22  16.5 

I  22  4.6 

I  21  52.7 

I  21  40.7 

I  21  28.8 

I  31  16.9 

0.93 

1. 19 

33  10 

I  22  25.9 

I  22  13.9 

I  22  2.0 

I  21  50.0 

I  21  38.1 

I  31  26.3 

0.94 

1.20 

33  20 

I  22  35.3 

I  22  23.4 

I  22  11.4 

I  21  59.4 

I  21  47-4 

I  21  35.5 

+0.95 

—  1.20 

33  30 

I  22  44.9 

I  22  32.9 

I  22  20.9 

I  32   8.9 

I  21  56.9 

I  31  44.9 

0.95 

1. 30 

33  40 

I  22  54.4 

I  22  42.4 

I  22  30.4 

I  33  18.4 

I  22  6.4 

I  31  54.4 

0.96 

I.30 

33  50 

I  23  4.2 

I  22  52.1 

I  22  40.1 

I  32  28.0 

I  22  16.0 

I  22   3.9 

0.97 

1.20 

34  0 

I  23  13.9 

I  23  1.8 

I  22  49.8 

I  33  37.7 

I  22  25.6 

I  22  13.6 

0.97 

1. 21 

34  10 

I  23  23.7 

I  23  11.7 

I  22  59.6 

I  23  47-5 

I  22  35.4 

I  22  23.3 

+0.98 

—  1. 21 

34  20 

I  23  33.7 

I  23  21.6 

I  23  9.4 

I  23  57.3 

I  22  45.2 

I  22  33.1 

0.99 

1. 31 

34  30 

I  23  43-7 

I  23  31.5 

I  23  19.4 

I  23   7.3 

I  22  55.1 

I  22  43.0 

1. 00 

I.3I 

34  40 

I  n   53-8 

I  23  416 

I  23  29.4 

I  23  17.3 

I  23  5.1 

I  33  53.0 

I.OI 

1.33 

34  SO 

I  24  3-9 

I  23  51.7 

I  23  39.6 

I  33  37.4 

I  23  15.2 

I  23   3.0 

1.02 

1.33 

35  0 

I  24  14.2 

I  24  2.0 

I  23  49.8 

I  23  37.S 

I  23  35.3 

I  23  13. I 

H-I.02 

—  1.33 

35  10 

I  24  24.5 

I  24  12.3 

I  24  0.0 

I  33  47.8 

I  23  35.6 

I  23  33.4 

103 

1.33 

35  20 

I  24  350 

I  24  22.7 

I  34  10.4 

I  23  58.3 

I  23  45-9 

I  23  33.6 

1.04 

1-23 

35  30 

I  24  45-5 

I  24  33-2 

I  34  20.9 

I  34  8.6 

I  23  56.3 

I  33  44.0 

I  OS 

123 

35  40 

I  24  56.0 

I  24  43-7 

I  24  314 

I  34  19- 1 

I  34  6.8 

I  23  54.5 

1.06 

1-23 

35  50 

I  25  6.7 

I  24  54.4 

I  24  42.1 

I  34  39.7 

I  34  17-4 

I  24   5.0 

+1.07 

-1.23 

36  0 

I  25  17.5 

I  25  5.1 

I  24  52.8 

I  34  40.4 

I  34  28.0 

I  24  15.7 

1.08 

1.34 

36  10 

I  25  28.3 

I  25  16.0 

I  25  3.6 

I  34  51-2 

I  24  38.8 

I  34  26.4 

1.09 

1.34 

36  20 

I  25  39.3 

I  25  26.9 

I  25  14.S 

I  35  3.1 

I  24  49-6 

I  34  37.3 

1. 10 

1.34 

36  30 

I  25  50.3 

I  25  37.9 

I  25  25.5 

I  25  13.0 

I  25  0.6 

I  34  48.3 

I. II 

1.34 

36  40 

I  26  1.5 

I  25  49.0 

I  25  36.6 

I  35  34.1 

I  25  11.6 

I  34  59.2 

-fl.I2 

-1.25 

36  50 

I  26  12.7 

I  26  0.2 

I  25  47.7 

I  25  35.3 

I  25  22.7 

I  25  10.2 

I.I3 

125 

37  0 

I  26  24.0 

I  26  II. 5 

I  25  59.0 

I  25  46.5 

I  25  34.0 

I  25  21.4 

113 

1-25 

37  10 

I  26  35.5 

I  26  22.9 

I  26  10.3 

I  25  57.8 

I  25  45-2 

I  25  32.7 

1. 14 

1.36 

37  20 

T  26  47.0 

I  26  34.4 

I  26  21.8 

I  26  9.2 

I  25  56.6 

I  25  44.1 

115 

1.26 

37  30 

I  26  58.5 

I  26  46.0 

I  26  Z^.T, 

I  26  20.7 
lEph  is\ 

I  26  8.1 

^  ^  •i'^i  S^-^ 

V  ^^.^fc» 

\  —  x  ."iSi 
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\sDed. 

— .  ^^ 

Vanatkmfor- 

88°  51'  0" 

88**  51'  10" 

88°  51' 20" 

88°  51' 30" 

88°  51 '40" 

88°  51' 50" 

^\^ 

^ 

Lat.  X. 

w 

I'olLat. 

i^rff 

0   / 

0    /    // 

0  /   // 

0  /   // 

0  /  // 

0     /      ff 

0  /  ff 

/ 1 

/ 1 

37  30 

I  26  58.5 

I  26  46.0 

I  26  33.3 

I  26  20.7 

I  26  8.1 

I  25  55.5 

+  I.16 

-1.26 

37  40 

I  27  10.2 

I  26  57.6 

I  26  45.0 

I  26  32.4 

I  26  19.7 

I  26  7.1 

1. 17 

1.36 

37  SO 

I  27  22.0 

I  27  9.4 

I  26  56.7 

I  26  44.1 

1  26  31.4 

I  26  18.7 

1. 18 

1.27 

38  0 

I  27  33.9 

I  27  21.3 

I  27  8.6 

I  26  55.9 

I  26  43.2 

I  26  30.5 

1. 19 

1.27 

38  10 

I  27  45-9 

I  27  33.2 

I  27  20.5 

I  27  7.8 

I  26  55.1 

I  26  42.3 

1.20 

1.27 

38  20 

I  27  58.0 

I  27  45-3 

I  27  32.5 

I  27  19.8 

I  27  7.0 

I  26  54.3 

-f-I.2I 

-1.27 

3830 

I  28  10.2 

I  27  57.5 

I  27  44.7 

I  27  31.9 

I  27  19.1 

I  27  6.3 

1.22 

ui 

38  40 

I  28  22.5 

I  28  9.7 

I  27  56.9 

I  27  44.1 

I  27  31.3 

I  27  18.5 

123 

ijS 

38  50 

I  a8  34.9 

I  28  22.1 

I  28  9.2 

I  27  56.4 

I  27  43.6 

I  27  30.7 

1.24 

I.2S 

39  0 

I  28  47.4 

I  28  34.5 

I  28  21.7 

I  28  8.8 

I  27  55.9 

I  27  43.1 

1.25 

I.J9 

39  10 

I  29  0.0 

1  28  47.1 

I  28  34.2 

I  28  21.3 

I  28  8.4 

I  27  55-5 

-I-I.26 

-1.29 

39  20 

I  29  12.7 

I  28  59.8 

I  28  46.9 

I  28  33.9 

I  28  21.0 

I  28  8.1 

1.27 

IJ9 

39  30 

I  29  25.5 

I  29  12.6 

I  28  59.6 

I  28  46.7 

I  28  33.7 

I  28  20.7 

1.28 

1.29 

3940 

I  29  38.4 

I  29  25.5 

^   29  12.5 

I  28  59.5 

I  28  46.5 

I  28  33.5 

1.29 

l.JO 

39  50 

I  29  51.5 

I  29  38.5 

I  29  25.4 

I  29  12.4 

I  28  59.4 

I  28  46.4 

1-30 

40  0 

X  30  4.5 
I  30  17.8 

I  29  51.6 

I  29  38.5 

I  29  25.5 

I  29  12.4 

I  28  59.4 

+  1.31 

-I.JO 

4d  10 

I  30   4.8 

I  29  51.7 

I  29  38.6 

I  29  25.5 

I  29  12.4 

1.32 

I-3I 

40  20 

I  30  312 

I  30  18.I 

I  30  50 

I  29  51.9 

I  29  38.8 

I  29  25.7 

1-33   131  1 

40  30 

I  30  44.7 

I  30  316 

I  30  18.4 

I  30  5-3 
I  30  18.8 

I  29  52.1 

I  29  39.0 

1-34 

1-51 

40  40 

I  30  58.3 

I  30  45- 1 

I  30  319 

I  30  5-6 

I  29  52.4 

1-35 

1.31 

40  50 

X  31  12.0 

I  30  58.8 

I  30  45.6 

I  30  32.4 

I  30  19- 1 

I  30  5-9 

-•-1.36 

-i-3» 

41  0 

I  31  25.8 

I  31  12.6 

I  30  59-3 

I  30  46.1 

I  30  32.8 

I  30  19.6 

1-38 

^■? 

41  10 

I  31  39-7 

I  31  26.5 

I  31  132 

I  30  59-9 

I  30  46.6 

I  30  33-3 

1.3Q 

1)3 

41  20 

I  31  53-8 

I  31  40.5 

I  31  27.2 

I  31  13-9 

I  31  o-S 

I  30  47.2 

1.40 

i.y 

41  30 

I  32  8.0 

I  31  54-7 

I  31  413 

I  31  27.9 

I  31  14.6 

I  31  1-2 

1.41 

ijj 

41  40 

I  32  22.2 

I  32  8.9 

I  31  55-5 

I  31  42.1 

I  31  28.7 

I  31  153 

-I-I.42  -1-34  1 

41  50 

I  32  36.6 

I  32  23.3 
I  32  37.8 

I  32  9-8 

I  31  56-4 

I  31  430 

I  31  29.6 

1.44 

13* 

42  0 

I  32  512 

I  32  24.3 

I  32  10.8 

I  31  57-4 

I  31  43-9 

1-45 

1.3s 

42  10 

I  33  5-8 

I  32  52.4 

I  32  38.9 

I  32  25.4 

I  32  11.9 

I  31  58.4 

1-47 

1-35 

42  20 

I  33  20.6 

I  33  71 

I  32  53-6 

I  32  40.1 

I  32  26.5 

I  32  130 

1.48 

1-35 

42  30 

I  33  35-5 

I  33  22.0 

I  33  8.4 

I  32  54.9 
I  33  9-8 

I  32  41.3 

I  32  27.7 

-1-1.50 

-i> 

42  40 

I  33  506 

I  33  370 

I  33  23.4 

I  32  56.2 

I  32  42.6 

1.51 

1-3* 

4a  50 

I  34  5-7 

I  33  52- I 

I  33  38.5 

I  33  24.9 

I  33  "2 

I  32  57-6 

1.52 

1.3* 

43  0 

I  34  21.0 

I  34  7-4 

I  33  53-7 

I  33  40.0 

I  33  26.4 

I  33  12.7 

1-53 

1.3: 

43  10 

I  34  36.4 

I  34  22.8 

I  34  91 

I  33  55-4 

I  S3   41.6 

I  33   27.9 

1-55 

i-r 

43  20 

I  34  52.0 

I  34  38.3 

I  34  24.6 

I  34  10.8 

I  33  57  0 

I  33  43-3 
I  33  58.8 

-f-i.S6 

-1.5 

43  30 

I  35  7-7 

I  34  54.0 

I  34  40.2 

I  34  26.4 

I  34  12.6 

1-57 

'i 

43  40 

»  35  235 

I  35  9-7 

I  34  55-9 
I  35  "-8 

I  34  42.1 

I  34  28.3 

I  34  144 

1-59 

i.# 

43  50 

»  35  39.5 

I  35  25.7 

I  34  57.9 

I  34  441 

I  34  30.2 

1.60 

i.3» 

44  0 

I  35  55-5 

I  35  41.7 

I  35  27.8 

I  35  13-9 

I  35  00 

I  34  46.1 

1.61 

1.35 

44  10 

I  36  11.8 

I  35  57-9 

I  35  440 

I  35  30.0 

I  35  16. 1 

I  35  2.2 

-I-1.63 

-ij 

44  20 

I  36  28.2 

I  36  143 
I  36  30.8 

I  36  0.3 

I  35  46.3 

I  35  323 

I  35  18.4 

1.6; 

ijfi 

44  30 

I  36  44.8 

I  36  16.7 

I  36  2.7 

I  35  48.7 

I  35  34.7 

1.66 

I4» 

44  40 

I  37  1-5 

I  36  47-4 

I  36  33-3 

I  36  19-3 

I  36  5-2 

I  35  51-2 

1.67 

141 

44  50 

I  37  18.3 

I  37  4.2 

I  36  50- 1 

I  36  36.0 

X  36  21.9 

I  36  7-8 

1.68   141  1 

45  0 

I  37  35-3 

I  37  21. 1 

I  37  6.9 

I  36  52.8 

I  36  38.7 

I  36  24.5 

+  1.69  -I4»  1 

45  10 

I  37  52.4 

I  37  38.2 

I  37  24.0 

I  37  9-8 

I  36  55-6 

I  36  41.4 

I.71 

14^1 

45  20 

I  38  9.6 

I  37  55-4 

I  37  41-2 

I  37  26.9 

I  37  12.7 

I  36  58.5 

I.7J   14>  1 

45  30 

I  38  27.0 

I  38  12.8 

I  37  58.5 

I  37  44-2 

I  37  29.9 

I  37  157 

1-74 

I4i 

45  40 

I  38  44.6 

I  38  30-3 

I  38  16.0 

I  38  1.7 

I  37  47-3 

I  37  330 

1-75 

145 

45  50 

I  39  2.3 

I  38  48.0 

I  38  33-6 

I  38  193 

I  38  4-9 

I  37  50-5 

+  1-77 

-I4J 

46  0 

I  39  20.2 

I  39  5-8 

I  38  51 -4 

I  38  370 

I  38  22.6 

I  38  8.2 

1.78 

144 

46  10 

I  39  38.2 

I  39  23.8 

I  39  9-3 

I  38  54.9 

I  38  40.5 

I  38  26.0 

X.80 

14< 

46  20 

I  39  56.4 

I  39  41.9 

I  39  27.5 

I  39  130 

I  38  58.5 

I  38  440 

1.82 

145 

46  30 

I  40  14.8 

I  40  0.3 

I  39  45-7 

I  39  31-2 

I  39  16.7 

I  39   2.1 

1.83    U3  1 

46  40 

I  40  33-3 

1  40  18.7 

I  40  4.2 

I  39  49-6 

I  39  35.0 

I  39  20.4 

+i«5  ''i 

46  50 

I  40  52.0 

,  1  40  37-4 

I  40  22.8 

I  40  8.1 

I  39  53-5 

I  39  38.9 

1.87 

'f 

47     0 

1  41  lO.Q 

\  1  40  56.2 

\  1  /vo  ^l.«i 

\.  \  iv^  1^.^ 

V  \  AP  12.2 

,  I  39  575 

1.88   M7 

47   10 

I  41  29.9 

\  1  A^  ^^S-2 

\  1  /Vi  0.^ 

A  \  ^o  AV'^ 

\  \  \Ci  •*i\.^ 

\  ^  «f^  \.^,>, 

V  i.gol  14, 

47   20 

I  41  49-1 

1  I  41  34-: 

a  1  Ai  H). 

b\\  N\  a' 

^\  \  \Ci  ^Ci: 

vVv  »^  ^.v"* 

47  30    i 

1  42   8.S 

\   1  41  s,^- 

•;\  1  Ai  ^^ 

^,.o\  \  \\  ' 

:^.i\  \  ftj^  x^ 

.A\  ^^-^ 

ji^\-\* 
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^\peH. 

Variation  for— - 

88*^51'  0" 

88**  51'  10" 

88**  51' 20" 

88*»5i'3o" 

88**  51 '40" 

88**  51' 50" 

LatT^v^ 

x'  of  Lat. 

i"ol*. 

0   / 

0  /   // 

0     f      ff 

0  /   // 

0  /   // 

0  /   // 

0     f      tf 

// 

47  30 

I  42  8.5 

I  41  53-7 

I  41  38.8 

I  41  24.0 

I  41  9-2 

I   40  54.4 

4-1.94 

-1.48 

47  40 

I  42  28.0 

I  42  13.2 

I  41  58.3 

I  41  43-5 

I  41  28.6 

I  41  13.8 

1.96 

1.48 

47  50 

I  42  47-7 

I  42  32.8 

I  42  17.9 

I  42  30 

I  41  48.1 

I  41  33-2 

1.98 

1.49 

48  0 

I  43  7-6 

I  42  $2.7 

I  42  37-7 

I  42  22.8 

I  42  7-8 

I  41  52.9 

1.99 

1.49 

48  10 

I  43  27.7 

I  43  12-7 

I  42  57-7 

I  42  42.7 

I  42  27.7 

I  42  12.8 

2.01 

1.50 

48  ao 

I  43  48.0 

I  43  33  0 

I  43  17-9 

I  43  2.9 

I  42  47-8 

I  42  32.8 

4-2.03 

-1.50 

48  30 

X  44  8-5 

I  43  53-4 

I  43  38.3 

I  43  23.2 

I  43  8.1 

I  42  530 

2.05 

I-5I  • 

48  40 

I  44  29.2 

I  44  14.0 

I  43  58.8 

I  43  43-7 

I  43  28.5 

I  43  13-4 

2.07 

i-5» 

48  50 

I  44  50.0 

I  44  34.7 

I  44  195 

I  44  4-3 

I  43  49-2 

I  43  340 

2.09 

i-5» 

49  0 

I  45  II.O 

I  44  55-7 

I  44  40.5 

I  44  25.2 

I  44  lO.O 

I  43  54.7 

2.10 

1-53 

49  10 

I  45  32.2 

I  45  16.9 

I  45  1.6 

I  44  46.3 

I  44  310 

I  44  iS-7 

4-2.12 

-1-53 

49  20 

I  4S  53'^ 

I  45  38.3 

I  45  22.9 

I  45  7-6 

I  44  52.2 

I  44  36.9 

2.14 

1-53 

49  30 

I  46  15.2 

I  45  59-8 

I  45  44.4 

I  45  29.0 

I  45  136 

I  44  58.2 

2.16 

1-54 

49  40 

I  46  370 

I  46  21.6 

I  46  0.1 

I  45  50.7 

I  45  35-2 

I  45  19-8 

2.18 

1-54 

49  50 

I  46  59.0 

I  46  43.6 

I  46  28.1 

I  46  12.6 

I  45  57.0 

I  45  41.5 

2.20 

1-55 

50  0 

I  47  21.3  , 

I  47  5-8 

I  46  50.2 

I  46  34.6 

I  46  19. 1 

I  46  35 

4-2.22 

-1.56 

50  10 

I  47  43-7 

I  47  28.1 

I  47  12.5 

I  46  56.9 

I  46  41 -3 

I  46  257 

2.24 

1.56 

50  20 

I  48  6.3 

I  47  50.7 

I  47  35-1 

I  47  194 

I  47  3-7 

I  46  48.1 

2.26 

1-57 

50  30 

I  48  29.2 

I  48  13.5 

I  47  57-8 

I  47  421 

I  47  26.4 

I  47  10.6 

2.29 

;:u 

50  40 

I  48  52.3 

I  48  36.6 

I  48  20.8 

I  48  5.0 

I  47  49-2 

I  47  33-5 

2.31 

50  50 

I  49  iS-6 

I  48  59-8 

I  48  44.0 

I  48  28.2 

I  48  12.3 

I  47  56.5 

+  2.33 

-1.58 

51  0 

I  49  391 

I  49  23.3 

I  49  7-4 

I  48  515 

I  48  35-6 

I  48  19.7 

2-35 

1-59 

51  10 

I  50  2.9 

I  49  47  0 

I  49  311 

I  49  151 

I  48  59.1 

I  48  43.2 

2.38 

1.59 

51  20 

1  50  26.9 

I  50  10.9 

I  49  54.9 

I  49  38.9 

I  49  22.9 

I  49  6.9 

2.41 

1.60 

51  30 

I  SO  Sii 

I  50  351 

I  so  19.0 

I  50  2.9 

I  49  46.9 

I  49  30.8 

2.43 

1. 61 

51  40 

I  51  iS-6 

I  50  59-5 

I  50  43-4 

I  50  27.2 

I  50  II. I 

I  49  550 

4-2.46 

~i.6i 

SI  50 

I  SI  40.3 

I  51  24.1 

I  SI  7-9 

I  50  51 -7 

I  SO  355 

I  50  19-4 

2.48 

1.62 

52  0 

I  52  5-2 

I  51  49.0 

I  SI  32.7 

I  51  16.5 

I  51  0.2 

I  50  44.0 

2.49 

1.62 

52  10 

I  52  30.4 

I  52  14- 1 

I  51  57.8 

I  51  41.5 

I  51  25.1 

I  SI  »'» 

251 

1.63 

52  20 

I  52  SS-7 

I  52  39-4 

I  52  23.1 

I  52  6.7 

I  51  50.3 

I  51  340 

2.54 

1.64 

52  30 

I  53  21.5 

I  53  50 

1  52  48.6 

I  52  32.2 

I  52  157 

I  51  59-3 

+2.57 

-1.64 

52  40 

I  53  47-4 

I  53  30.9 

I  53  14.4 

I  52  57-9 

I  52  41.4 

I  52  24.9 

2-59 

1.65 

52  50 

I  54  135 

I  53  57  0 

I  53  40.4 

I  53  23.9 

I  53  7-3 

1  52  50.8 

2.62 

1.66 

53  0 

I  54  40.0 

I  54  23.4 

I  54  6.8 

I  53  50.1 

I  53  33-5 

I  S3   16.9 

2.64 

1.66 

53  10 

I  55  6.7 

I  54  50.0 

I  54  33-3 

I  54  16.6 

I  54  0.0 

I  S3  43-3 

2.67 

1.67 

53  20 

I  55  33-6 

I  55  16.9 

I  55  0.2 

I  54  43-4 

I  54  26.7 

I  54  9-9 

4-2.70 

-1.68 

53  30 

I  56  0.9 

I  55  441 

I  55  27.3 

I  55  10.5 
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FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION 
OF  POLARIS  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS 
ON  THE  SAME  VERTICAL  CIRCLE  WITH  THE  STARS  C  URS^ 
MAJORIS  (MIZAR)  SUB  POLO  AND  6  CASSIOPEI^E  SUB  POLO, 
RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
furnishes  a  simple  and  convenient  method  for  laying  down  a  meridian  line  on  the 
earth's  surface  at  points  in  the  northern  hemisphere.  When  the  local  time  is 
unknown  and  accurate  astronomical  instruments  are  not  available,  the  time  of 
culmination  of  Polaris  may  be  found  by  observing  the  instant  when  Polaris  is 
vertically  above  (has  the  same  azimuth  as)  C  Ursae  Majoris  (Mizar)  below  the  pole, 
or  S  Cassiopeiae  below  the  pole.  In  the  former  case,  for  the  year  191 5,  Polaris  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower 
culmination.  The  mean  time  interval  which  elapses  between  the  observed  times 
above  mentioned  and  upper  or  lower  culmination,  as  the  case  may  be,  are  given 
for  C  Ursae  Majoris  and  S  Cassiopeiae  for  ten-day  intervals  in  the  following  table. 
This  method  can  not  be  used  at  places  south  of  30*^  north  latitude. 

TABLE  VI. 

MEAN  TIME  INTERVAL. 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  matter  contained  in  the  first  175  pages  of  this  volume  is  intended  pri- 
marily for  the  use  of  navigators,  and  consists  of  ephemerides  of  the  Sun  and  Moon 
and  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  The  remainder 
of  the  book  contains  ephemerides  of  all  the  planets,  of  their  satellites,  of  825  fixed 
stars,  elements  for  the  computation  of  predictions  of  eclipses  of  the  Sun  and  Moon 
and  of  occultations  of  stars,  tables  of  the  pole  star,  Polaris,  and  in  addition  miscel- 
laneous data  for  the  convenience  and  use  of  astronomers,  surveyors,  and  the  general 
public. 

TIME. 

There  are  in  general  use  three  different  kinds  of  time.  True  Solar  Time — also 
called  Apparent  Solar  Time — Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  oi  the  Sun, 
the  length  of  the  day  being  the  interval  between  two  successive  transits  oi  the 
Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle  of  the  Sun 
westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic  and  to  the 
lack  of  tmiformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate  of  motion  of 
the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day  are  not  constant. 
Therefore  clocks  and  chronometers  can  not  be  regulated  to  apparent  solar  time, 
which  may,  however,  be  determined  by  observations  of  the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sun  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform  and 
regular  in  its  passage,  clocks  and  watches  may  be  r^ulated  to  it,  and  those  in 
ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation,  but 
may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for  the  equa- 
tion of  time  (page  702),  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars  (page  701). 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time,  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  successive 
transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,  is  measured  by  the  diurnal  motion 
of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion  of  that  point 
on  the  celestial  equator  called  the  vernal  equinox,  from  which  the  right  ascensions 
of  the  heavenly  bodies  are  measured.  Astronomical  clocks  regulated  to  sidereal 
time  are  called  sidereal  clocks.  Sidereal  time  may  be  determined  from  observations 
of  stars  whose  right  ascensions  are  known. 
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A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  inter\'al  between  two  successive 
transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal  day  is  shorter 
than  the  mean  solar  day  by  3™  56".555  sidereal  time  or  3"  55'.909  mean  solar 
time,  the  tropical  year  of  365.2422  mean  solar  days  containing  366.2422  sidereal 
days.  Sidereal  time  and  the  length  of  the  sidereal  day  are  subject  to  slight  irregu- 
larities on  account  of  small  differences  between  the  positions  of  the  true  and  mean 
equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  Aboot 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox,  there 
is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a  mean 
time  clock,  and  the  former  gains  on  the  latter  3™  56*.555  sidereal  time  per  mean 
solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal  day  and 
will  again  agree  with  the  mean  time  clock. 

The  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
and  the  mean  Sun.     The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.    The   r 
equation  of  time  is  given  on  pages  I  and  II  of  each  month  of  the  Greenwidi  j 
Ephemeris,  and  in  the  Solar  Ephemeris  for  the  Meridian  of  Washington,  pages  | 
518-525. 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
counted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  midnight 
to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date,  the 
24  hours  being  counted  from  o  to  24,  running  from  noon  of  one  day  to  oooo  of 
the  next  following  day.  Astronomical  time  as  well  as  dvil  time  may  be  dther 
apparent  or  mean. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the 
first  half  of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical 
day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half  of  the  astionomicil 
day  of  the  same  date.  Thus,  January  9,  2  o*clock,  A.  M.,  dvil  time,  is  Januarys, 
14**,  astronomical  time;  and  January  9,  2  o'clock,  P.  M.,  dvil  time,  is  Januaiyp. 
2**,  astronomical  time. 

PRECEPTS  FOR  THE  CONVERSION  OF  TIME. 

To  convert  Sidereal  Time  at  any  place  into  Mean  Soiar  Time,  subtract  the 
sidereal  time  of  local  mean  noon  for  the  beginning  of  the  astronomical  day,  fwB 
the  given  sidereal  time,  and  convert  the  interval  of  sidereal  time  thus  found  into 
mean  time  by  means  of  Table  II,  page  686. 

To  convert  Mean  Solar  Time  at  any  place  into  Sidereal  Time,  convert  the  grrt> 
interval  of  mean  time  (counted  from  mean  noon)  into  sidereal  time  by  means  d 
Table  III,  page  689,  and  add  the  sidereal  time  of  local  mean  noon  for  the  bcgiinm* 
of  the  astronomical  day. 

Processes  similar  to  the  above  may  be  employed,  using  the  mean  time  of 
sidereal  noon  given  on  page  III  of  the  Greenwich  Ephemeris  instead  of  the  sidottl 
time  of  mean  noon. 
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To  convert  Apparent  Solar  Time  into  Mean  Solar  Tinted  add  or  subtract  the 
equation  of  time  as  indicated  on  page  I  of  the  Greenwich  Ephemeris,  or  add 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 

pages  51^525- 

To  convert  Mean  Solar  Time  into  Apparent  Solar  Timet  add  or  subtract  the 
equation  of  time  as  indicated  on  page  II  of  the  Greenwich  Ephemeris,  or  subtract 
algebraically  the  equation  of  time  taken  from  the  Washington  Solar  Ephemeris, 

pages  518-525- 

To  convert  Civil  Time  into  Astronomical  Time. — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M. 

To  convert  Astronomical  Time  into  Civil  Time, — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours,  subtract 
twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For  example, 
October  3,  23  hoiu^,  astronomical  time,  is  October  4,  11  o'clock,  A.  M.,  civil  time. 

To  convert  Mean  Solar  or  Sidereal  Time  of  any  meridian  B  to  that  of  another 
meridian  A ,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east  of  B, 
and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-145  give  data  arranged  under  the  heads  of  the  several  months,  and 
are  therefore  designated  as  the  Calendar.  Each  month  covers  12  pages,  numbered 
from  I  to  XII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun's  Apparent 
Right  Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns 
contain  the  differences  of  these  quantities  for  one  hour.  By  multiplying  any  one 
of  these  differences  by  the  hours  and  parts  of  an  hour  from  Greenwich  apparent 
noon,  and  adding  the  product  to,  or  subtracting  it  from,  the  corresponding  quantity 
at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  the  quantity  in  question  for  any  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  but  when 
great  accuracy  is  required  they  should  be  interpolated  for  half  the  hotus  and  parts 
of  an  hoiu"  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the 
hour-angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs 
how  the  equation  is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  obser- 
vation of  the  Sun,  in  order  to  get  mean  time.  When  in  the  course  of  the  month 
there  is  a  change  from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of 
April  and  June),  the  two  different  directions  are  separated  by  a  line,  while  a  corre- 
sponding line  below  points  out  the  dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian 
are  also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the 
upper  or  lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the 
angular  distance  between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance 
from  the  center  of  the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian 
18  employed  in  obtaining  the  passage  of  the  Sun's  center  over  the  wires  of  a  transit 

lEph  is) 
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instrument,  when  the  passage  of  one  limb  only  has  been  observed.  The  quantity 
found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which 
instant  the  local  apparent  time  is  o*^  oP"  o*.  The  longitude  from  Greenwich  expressed 
in  time  is  then  the  corresponding  Greenwich  apparent  time  before  or  after  noon 
according  as  the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore 
the  factor  employed  in  reducing  the  quantities  on  this  page  to  apparent  noon  at 
that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage 
of  the  Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the 
place,  is  required  in  fin'ding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  declination  be  required  at  apparent  noon,  1915,  April  15,  at  a 
place  whose  longitude  is  89**  40',  or  5**  58"  40*  west  from  Greenwich: — 

h     mi   s 

Local  apparent  time April  15,    o    o    o 

Longitude  from  Greenwich  (additive)    .  5  58  40 

Greenwich  apparent  time       ....      April  15.     5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this 
moment  is  5^.978  after  Greenwich  apparent  noon  on  April  15,  or  18^.022  before 
Greenwich  apparent  noon  dh  April  16. 

On  page  38  of  the  Ephemeris  we  find  that  the  change  of  declination  in  00c 
hour  is: 


/f 


April  15,  at  Greenwich  apparent  noon   .        .  +53*94 

April  16,  at  Greenwich  apparent  noon  .  +53*54 

Difference  for  one  day —  o.  40 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  differencx  for 
the  time  which  is  halfway  between  Greenwich  noon  and  the  time  of  observatioo; 
that  is,  for  3  hours  after  Greenwich  noon  of  the  15th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 


$* 


Difference  for  one  hour,  April  15    .... 
Change  for  0.125  of  a  day  or  — y. 40X0. 12 5    . 

Difference  at  3  hours  after  noon     .... 
53.89X5-978=322"'.2=5^  aa^^a 

Declination  at  Greenwich  noon,  April  15 
Change  in  5.978  hours  (additive)    .... 

Sun's  declination  at  time  of  observation 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  nooo,  it 

may  be  better  to  count  the  longitude  backward  from  this  nearest  nooo.    Thus,  in 

the  example  just  given  the  time  is  i8**.o22  before  Greenwich  noon  of  April  16;  half 

this  interval  is  about  0.375  ol  a  da^,  axvd  \Xv^\vow\V3  xoaVvaafor  the  middle  of  the 


—  0.05 

N. 

+53- «9 

9  «*  42.7 
5  a3.t 

N. 

9  34     4.9 
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interval  is  S3''.6g.     Then,  we  find 


Declination  at  Greenwich  noon,  April  i6  N.      9  50  12.4 

Product  of  53'''.69X  18.022=96/^.6  (subtractive)  —  16    7.6 


Sun 's  declination  at  time  of  observation  N.      9  34    4.8 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if 
the  results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded 
as  the  more  accurate. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Suns  Apparent 
Right  AsccTision  and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of 
Mean  Noon.  The  hourly  changes  of  these  quantities  are  also  given,  and  may  be 
used  in  reducing  them  for  the  longitude,  or  to  any  Greenwich  mean  time.  When 
great  precision  is  required,  these  changes  shotdd  be  interpolated  for  half  the  Green- 
wich time,  as  described  in  explaining  the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  ci  mean  noon, 
and  is  equivalent  to  the  hour-angle  of  the  true  Sun  at  the  instant  of  mean  noon. 
The  heading  of  the  colunm  directs  how  the  equation  must  be  applied  to  mean  time 
in  order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at 
Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich 
mean  time,  by  using  the  hourly  difference,  9^.8565;  or  by  Table  III,  page  689  of 
this  volume,  for  reducing  intervals  of  mean  solar  to  sidereal  time. 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by 
aberration  and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true 
Sun.  Page  I  is  used  for  observations  which  depend  upon  apparent  time,  as  when 
the  Sun  is  observed  on  the  meridian;  while  page  II  is  used  when  the  times  have 
been  noted  by  a  clock  or  chronometer  regulated  to  mean  time,  as  is  the  case  in 
most  observations  of  the  Sun  out  of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is 
needed  in  finding  the  apparent  time  when  determining  the  latitude  from  observa- 
tions of  the  Sun  out  of  the  meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful 
in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  right  ascension  of  the  mean  Stm  for  that  time,  and  this  being  added 
to  the  local  astronomical  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also 
used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value 
from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that 
is  converted  into  the  required  mean  time  by  subtracting  from  it  the  corresponding 
reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken  from  Table  II, 
page  686  of  this  volume.  Instead  of  using  Table  II,  this  reduction  may  be  found 
by  multiplying  9^.8296  by  the  hours  and  parts  of  an  hour  of  the  sidereal  inter\-al 
from  noon. 

As  examples  of  the  use  of  page  II : — 
33281**— 1915 ^45  f^P^  '5) 
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I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
1915,  July  13,  10**  3™  30P,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  85°  15', 
or  5**  41*"  cy*  west  of  Greenwich. 

h     m     s 

Local  astronomical  mean  time July  12,         22     3  30 

Longitude  from  Greenwich  (additive) 5  41     o 

Greenwich  mean  time July  13,  3  44  30=3'*.74i7 

Sun*s  Right  Ascension.  Equation  of  Time. 

h    m      •  m       s 

July  13,  Greenwich  noon         7  26  34.  28        July  13,  Greenwich  noon    5  25.  71  (subtiacti\x) 

H.  D.  io\i73X3'74i7  +       38. 06        H.  D.-fo'.3i6X3.74i7        "f     i-  '8 

7  27  12.34  5  26.89 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1*^.87  after  noon.  hi\t 
been  used.     The  equation  of  time  is  here  subtractive  from  mean  time. 

2. — If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have— 

h    m        s 

July  13,  sidereal  time  (at  Greenwich  mean  noon)                .        .  7  21    8.  57 

Reduction  for  3^  44"  30"  from  Table  III,  or  9V8565X3.74I7  -f        36, 88 

Add  the  local  astronomical  mean  time 22     3  3a  00 

The  required  sidereal  time  is  (rejecting  24^)  .  5  25  15.45 

3. — On  1915,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85®  15'  W.,  suppose 
the  sidereal  time  to  be  5^  26"  i2".44  and  that  the  corresponding  mean  time  is 
required. 

The  astronomical  day  is  July  12;  the  longitude  in  time, -f  5**  4»"  C,  or  -|- 5*^.6833 

h    m      s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)    .        .  7  17  12.  01 

Reduction  for  5^41™  o' from  Table  III,  or  9».8565X5.6833      .         +         56.02 

The  sidereal  time  of  local  mean  noon 7  18    8. 03 

The  given  sidereal  time  (+24^,  if  necessary  for  the  following  sub- 
traction)   29  26  12.  44 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22     8    4. 4is=22^i346 

Reduction  for  22''  8"  4\4i  from  Table  II,  or  —  9*. 8296X22. 1346      —     3  37.  57 

The  required  astronomical  mean  time  is  July  12,  22     4  26.  84 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun*s  Tm 
Longitude  and  Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  Tbc 
longitudes  of  the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  abena- 
tion.  They  are  given  in  two  columns,  headed,  respectively,  A.  and  A.' ;  A.  representing 
the  Sun's  longitude  counted  from  the  true  equinox  of  the  date;  and  A.',  the  same 
coordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  Besselian  ficti- 
tious year.  The  latitude  is  referred  to  the  mean  ecliptic  of  the  date.  Columns  of 
hourly  differences  are  given  to  facilitate  finding  the  Sun's  longitude,  or  the  logarithm 
of  the  radius  vector,  for  any  hour  from  noon. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is, 
the  number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the 
vernal  equinox  passes  the  meridian  of  Greenwich.     It  may  be  reduced  to  any 
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meridian,  or  to  any  Greenwich  sidereal  time,  by  using  the  hourly  diflference, 
—4^.8296,  to  effect  the  necessary  interpolation.  The  reduction,  however,  can  be 
taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time  to  mean  solar 
time. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of 
that  on  page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the 
given  sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean 
time  of  sidereal  noon  should  be  taken  out  for  July  1 1 ;  that  is,  the  preceding  astro- 
nomical day. 

h     m      s 
July  12,  the  mean  time  of  Greenwich  sidereal  noon  is  .  .     16  40    3.  70 

Reduction  for  longitude  from  Table  II,  or— 9*. 8296X5. 683    .  —55. 86 

The  mean  time  of  local  sidereal  noon 16  39    7.  84 

Add  the  given  sidereal  time 5  26  12.  44=5^.4368 

The  sum  is 22     5  2a  28 

Reduction  for  5**  26"  i3*.44  from  Table  II,  or— 9'. 8296 =5. 4368  —53. 44 

The  required  astronomical  mean  time  July  12,     22    4  26. 84 

Page  IV  contains  The  MootCs  Semidiameier  and  Equatorial  Horizontal  Parallax 
for  each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the 
horizontal  parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of 
which  it  can  be  reduced  to  any  other  Greenwich  mean  time,  in  the  same  way  as 
the  Stm's  declination  and  the  equation  of  time  in  the  preceding  examples.  The 
sign  plus  or  minus  is  prefixed  to  the  hourly  differences,  according  as  the  horizontal 
parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiply- 
ing the  reduction  of  the  horizontal  parallax  by  0.2725  (see  p.  xi),  or  by  simply 
computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1915,  March  10,  7^,  P.  M., 
Greenwich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of 
March  10  is  3^'. 7;  then, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter 
is  decreasing.    The  Moon's  semidiameter  for  March  10,  7",  is  therefore  15'  51^^.1. 

The  Moon's  semidiameter  and  horizonal  parallax  are  required  for  all  obser- 
vations of  the  Moon.  When  great  precision  is  needed,  the  hourly  differences 
should  be  interpolated  for  half  the  interval  of  Greenwich  time  from  noon  or  mid- 
night, and  the  horizontal  parallax  should  be  corrected  for  the  latitude  of  the  place 
of  observation. 

The  mean  time  of  The  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the 
Moon  are  also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a 
minute,  and  is  accompanied  by  a  column  of  differences  for  one  hour  of  longitude, 
by  means  of  which  the  local  time  of  the  Moon's  meridian  transit  may  be  computed 
for  any  other  place  whose  longitude  is  known.  The  age  of  the  Moon,  or  the  time 
elapsed  since  the  preceding  new  Moon,  is  given  to  tenths  of  a  day. 
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Pages  V-XII  contain  The  Moan's  Right  Ascetision  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  acoompanied  by  coltimn9%)f 
differences  for  one  minute,  which  are  also  given  at  eadi  hour.  The  Greenwidi 
mean  time,  which  is  required  for  taking  out  these  quantities,  may  either  be  taken 
from  a  well-regulated  chronometer,  or  may  be  obtained  by  appl3ring  the  longitude, 
converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  given  day  and  hour  of  Greenwich  mean  time; 
the  Diff,  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a  minute  of  the 
Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for 
191 5,  January  25,  10**  10™  30*,  astronomical  mean  time  at  Greenwich: — 


Right  Ascension. 

D^ch'naiion. 

h   m      s 

•     f     f» 

Januar>'  25,  10^ 

.     4    4    3.80 

N. 

26    4  33- 1 

Diff.  2".i777Xio.5     . 

22.  87 

+5^^425X10.5 

-1-  57-0 

January  25,  lo**  10"  30*     .        .    4    4  26. 67 N.     26     5  30.  i 

For  the  sake  of  precision,  the  differences  here  employed  have  been  interpolated  for  5". 2  =0*^.00. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's 
Perigee  and  Apogee y  or  least  and  greatest  distances  from  the  Earth. 

Pages  146-177  contain  the  geocentric  ephemerides  of  the  seven  major  planets. 
The  places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator 
and  true  equinox  oi  the  date,  and  are  corrected  for  aberration.  All  the  data  except 
meridian  passage  are  given  for  the  instant  of  Greenwich  mean  noon.  The  cotuiim 
Meridian  Passage  shows  the  hour,  minute,  and  tenth  of  that  passage  of  the  planet 
over  the  meridian  of  Greenwich  which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris 
positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same  as  that 
given  for  the  Sun  on  pages  704-707.  The  local  mean  time  of  meridian  passage  of 
any  planet,  at  any  place,  can  be  found  by  dividing  the  proper  daily  difference  d 
the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the  jJace 
expressed  in  hours  and  fractions,  and  applying  the  product  with  its  proper  sign 
to  the  time  of  Greenwich  passage. 

Pages  178-199  contain  the  heliocentric  coordinates  of  the  seven  major  planets, 
and  the  logarithms  of  their  distances  from  the  Earth.  The  Heliocentric  Longitude 
is  reckoned,  not  from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from 
the  mean  equinox  of  the  date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the 
longitude  from  the  true  equinox  is  required.  The  Daily  Motion  is  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the  longi- 
tude counted  along  the  orbit  of  the  planet.  The  latter  is  equal  to  the  distance 
from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node  to  the  planet 
The  Heliocentric  Latitxuie  is  counted  from  the  mean  ecUptic  of  the  date.    The 
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Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the 
planet  from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in 
the  first  column.  The  last  two  columns  give,  respectively,  the  logarithm  of  the 
true  distance  of  the  center  of  the  planet  from  that  of  the  Earth,  for  the  Greenwich 
noon  indicated  on  the  left-hand  side  of  the  page,  and  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  inter- 
mediate date  is  mean  midnight  of  the  same  day;  in  the  case  of  Venus  and  Mars, 
it  is  the  mean  noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and 
Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of  Uranus 
and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  200-207  contain  the  rectangular  coordinates  of  the  center  of  the  Sun, 
referred  to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox 
of  each  date  as  the  plane  and  point  of  reference.  Each  coordinate  is  given  both 
for  Greenwich  mean  noon  and  for  Greenwich  mean  midnight  of  the  same  day.  The 
columns  Reduc.  to  Mean  Eq'x  of  Jan.  o,  give  the  corrections  to  be  applied  to  the 
coordinates  for  noon  in  order  to  obtain  the  corresponding  coordinates  referred  to 
the  mean  equator  and  the  mean  equinox  of  the  beginning  of  the  Besselian  fictitious 
year. 

Pages  208-211  contain  for  every  Greenwich  mean  noon  and  tnidnight  the 
apparent  geocentric  longitude  and  latitude  oi  the  Moon  referred  to  the  true  ecliptic 
and  equinox  of  the  date. 

Ps^  212  contains  the  position  of  the  Moon's  Equator^  the  Longitude  of  the 
Moon's  Perigee,  the  Mean  Longitude  of  the  Moon's  Ascending  Node^  and  the  Moon's 
Mean  I^umgitude. 

Page  213  contains  the  elements  of  the  Moon's  LibroHon,  and  the  Sun's  Aber- 
ration and  Horizontal  Parallax,  The  formulae  for  finding  the  libration  in  longitude 
and  latitude  are  given  on  page  xi.  The  Sun's  Aberration  is  the  quantity  which 
is  to  be  applied  to  the  true  longitude  of  the  Sun  in  order  to  obtain  its  apparent 
longitude.  The  correction  being  negative  shows  that  the  apparent  longitude  as 
affected  by  aberration  is  always  less  than  the  true  longitude.  The  Sun's  Horizontal 
Parallax,  given  in  the  last  column,  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  214,  231-232  contain  data  for  precession  and  the  obliquity  of  the  ecliptic, 
together  with  all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic. 
To  show  clearly  the  relations  of  these  quantities,  let 

\= the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
A.'  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the 

beginning  of  the  Besselian  fictitious  year. 
yjj=  the  adopted  value  of  the  general  precession. 
<5'^=*  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the 
correction  to  be  applied  to  the  longitude  of  a  body  referred  to  the  ^ 
mean  equinox  of  date,  in  order  to  obtain  that  longitude  as  referred  to 
the  true  equinox,  exclusive  of  short  period  terms.     When  the  cor- 
rection is  positive,  the  longitudes  referred  to  the  true  equinox  are 
greater  than  those  referred  to  the  mean  equinox;  while  the  contrary 
is  the  case  when  the  correction  has  a  negative  sign, 
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<J"^^=  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  231-232. 
a>=  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 
G>^'=the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian 
fictitious  year. 
tf'G?=the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or, 
in  other  words,  the  correction  to  be  applied  to  the  mean  obliquity  of 
date  in  order  to  find  the  true  or  apparent  obliquity,  exclusive  of 
short  period  terms.     This  quantity  is  tabulated  on  page  214,  and  is 
positive  or  negative  according  as  the  true  obliquity  is  greater  or  less 
than  the  mean  obliquity.   - 
6" 00=  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages  231-232. 
T=the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's 
mean  longitude  was  280^  and  the  date  for  which  X  or  a>  is  required. 
Then— 

Page  214  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year, 
certain  quantities  which  may  be  described  in  terms  of  the  above  notation  as  fol- 
lows: The  Precession  in  Longitude  from  igt^.o^r^w  the  Nutation  in  Longt- 
ttuie=S'ip;  the  Nutation  in  Right  Ascension=  (d'tp)  cos  ca';  the  Nutation  it 
Ohliquity=S'co,  and  the  Obliquity  of  the  Ecliptic=^oj—6"oo,  which  is  the  true 
inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of  the  terms  depending  J 
on  the  Moon's  longitude.  I 

PART  //.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Pages  216-217  contain  formulae  for  reducing  the  positions  of  fixed  stars,   , 
including  expressions  for  the  Besselian  star-numbers  and  star-constants,  and  for 
the  independent  star-numbers;  the  whole  based  upon  the  constants  of  the  Paris 
Conference  of  May,  1896,  and  expressed  in  the  notation  of  Bbssbl. 

Pages  218-221  contain  the  logarithms  of  the  Besselian  Star- Numbers,  A,B.  . 
C,  D,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at  the  ; 
bottoms  of  the  pages.  •  The  terms  of  short  period  have  been  included.    Th«c  1 
numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of  the  Besselian 
fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given, 
and  in  ordinary  cases  four-figure  logarithms  suffice;  but  where  extreme  accuracy 
is  desired  the  logarithms  of  A,  C,  and  D  are  sometimes  needed  to  five  places  of 
decimals.     If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is.  A 
must  be  interchanged  with  C,  and  B  with  D,     Along  with  the  solar  day,  the  first  . 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain  dates, 
and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time  for  which  any 
set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  br 
the  Besselian  star-numbers : 
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Computation  of  the  apparent  place  of  2  AquiUe,  July  2,  igi^.for  the  upper  transit  at  Washington. 


log  a      0.5165 

log  6 

7-2435» 

logc 

8.0427        log 

d 

8.8236W 

log  A     9.8629 

logB 

o.8i8in 

logC 

0.5218        log 

D 

1. 3042 n 

log  a'     0.5153 

log  6' 

9.9941 

logc' 

9.4340        log 

d' 

8.4i4on 

log  .4a  0.3794 

logB6 

8.0616 

log  Cc 

8-5645        log 

Dd 

0.1278 

log  -4a'  0.3782 

logB6^ 

o.8i22n 

log  Cc" 

99558        log 

Dd' 

'9.7182 

e 

/              09 

Mean  Place,  igij.o 

n 

m         s 
37     37-244 

K   --9 

8     5-20 

i4a  = 

+  2.395 

Aa'  = 

+2.39 

B6  = 

-f  0.012 

B6'  = 

-6.49 

Cc=^ 

+  0.037 

C(/  = 

+0.90 

Dd-^ 

4-  1.342 

D(/'  = 

+0.52 

E  = 

4-  0.002 

r/x'  = 

0.00 

July  2, 

T/l  = 

+    O.OOI 

Apparent  Place, 

18 

37     4r.033 

-9 

8    7.88 

-/^  = 

-   0.005 

or  =  18 

37     41.028 

Pages  222-229  contain  the  Independent  Star- Numbers,  which  can  frequently 
be  advantageously  used  instead  of  the  Besselian  Star-Numbers.  The  terms  of 
short  period  have  been  included.  These  quantities  are  connected  with  those  of 
Bessel  by  the  relations  given  on  page  216,  which  also  contains  the  formulae  and 
precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the 
Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants,  a,  b,  c, 
d,  a',  6',  c',  d\  while  the  independent  star-numbers  render  it  possible  to  determine 
the  apparent  place  of  a  star  without  computing  these  star-constants.  Four-figure 
logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired  the  logarithms  of 
g  and  h  are  needed  to  five  places  of  decimals,  and  G  and  H  are  needed  to  one-tenth 
of  a  minute  of  arc.  The  column  r  givies  the  fraction  of  a  year,  counted  from  the 
beginning  of  the  Besselian  fictitious  year  to  each  date. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  independent  star-numbers: 

Computation  of  the  apparent  place  of  2  Aquilds,  July  2,  igi^,for  the  upper  transit  at  Washington, 


h 

m 

0       / 

G  =  22 

231 

<5o  = 

-9    8.1 

OTo  =  18 

37-6 

G+ao  = 
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//=   II 

22.5 
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6      0.1 

h 

m      s 

logi'ir 
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logics 
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18 

37  37.244 

log^ 

1.2050 

log  A 

1.3100 
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+  2.237 

sin  (Gi-aJ 
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sin  (//+aj 
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(17)  = 

+  0.166 

tan^o 

9.2o63n 

sec  8^ 
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(A)  = 

+  1-379 

H-   O.OOI 

TU    —— 

log  (17) 

9.2205 

log  W 

0.1394 

a  = 

18 
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/             // 

log^ 

1.2050 

log  A 

1.3100 

«o      =- 

-  9 

8     5.20 

cos  ((7+aJ 

9.4078n 

cos  (H-\-a,) 
sin^o 
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9.2007/1 

(/)  = 
(*')  = 

—4.10 

O.UO 

log  ig') 

o.6i28n 

(•■)  = 

-hi. 42 

log(^) 

7.2755« 

r;/'  = 

0.00 

logi  0.1 591 

cos  S^  9-9945 

log  (11  0.1536 


^=-98     7.88 
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Page  230  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent 
Star-N umbers y  exclusive  of  all  short-period  terms.  They  are  useftd  in  computing 
ephemerides  of  stars,  similar  to  those  on  pages  287-486,  for  which  constants  con- 
taining short-period  terms  should  not  be  employed. 

Pages  231-232  contain  for  Washington  mean  midnight  oi  each  day  the  short- 
period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  connection  with 
the  formulae  on  page  217,  and  the  coefficients  mentioned  below,  which  are  given 
for  each  star  on  pages  287-486. 

Pages  233-250  contain  the  mean  places  of  eight  hundred  and  twenty-five  stars» 
for  the  beginning  of  the  Besselian  fictitious  year,  or,  in  other  words,  for  the  moment 
when  the  Sun's  mean  longitude  is  280^.  The  annual  variations  are  to  be  considered 
as  the  differential  coefficients  of  each  coordinate  with  respect  to  the  time  at  the 
beginning  of  the  year. 

Pages  251-286  contain  the  apyparent  positions  of  fifteen  northern  circumpolar 
stars  for  every  upper  transit  at  Washington.  The  mean  solar  time  of  transit  is 
given  in  the  column  Mean  Solar  Date^  in  order  that  each  transit  above  and  below 
the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  d 
Polaris  below  the  pole  on  JanuarJ^  26  is  to  be  found,  and  we  wish  to  know  whether 
it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  251  we  find 
that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs 
January  26.7.  But  the  lower  transit  following  that  <rf  July  i  (page  257)  does  not 
take  place  until  July  2.3.  Hence  the  lower  transit  of  July  i  precedes  the  upper  one 
of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may  also  be  identified 
without  a  computation  to  ascertain  the  actual  mean  date,  by  simply  noting  the 
tenth  of  a  day  in  the  column  Mean  Solar  Date, 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each  month 
and  the  mean  place  in  right  ascension  and  declination  for  the  beginning  of  the  year 
are  given  for  each  star  at  the  foot  of  the  page. 

Pages  287-486  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  800  stars,  being  all  those  given  in  the  list  of  mean  places,  except 
the  twenty-five  circumpolars.  The  mean  solar  date  in  the  left-hand  column  d 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  eadi 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  lo-day  star  there  are  given  at  the 
foot  of  the  page,  (i)  the  secant  and  the  tangent  of  the  mean  of  the  star's  greatest 
and  least  apparent  declinations  during  the  year,  (2)  the  seconds  of  the  mean  place 
in  both  right  ascension  and  declination  for  the  beginning  of  the  year,  and  (3)  the 
coefficients  of  the  short-period  terms  of  the  nutation,  the  use  of  which  is  explained 
on  page  217. 

Pages  487-510  contain  ephemerides  of  ten  southern  circumpolar  stars  in  all 
respects  similar  to  those  of  northern  circumpolar  stars  on  pages  251-286. 

Pages  5 1 1-5 1 7  contain  the  mean  errors  for  1920  in  both  right  ascension  and 
declination  of  the  places  of  the  825  stars  on  pages  233-250  taken  from  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  VIII,  Part  2,  pages  370-382.  They  furnish 
data  for  estimating  approximately  the  accuracy  of  the  Mean  Places  of  the  Stars 
on  pages  233-250. 
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Pages  518-525  contain  the  Apparent  Right  Ascetisian  and  Declination  of  the 
Sun,  both  for  Washington  mean  and  apparent  noon,  and  the  Hourly  Motion  of  the 
Sun  in  these  coordinates;  the  Equation  of  Time,  the  Semidiameter  of  the  Sun,  and 
the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  Washington  apparent 
noon;  and,  lastly,  the  Sidereal  Time  of  Mean  Noon.  The  hours  and  minutes  of 
right  ascension  and  the  degrees  and  minutes  of  declination  are  always  made  the 
same  for  both  mean  and  apparent  noon.  In  cases  where  they  really  differ,  the 
minute  which  would  have  been  numerically  larger  is  diminished  by  one,  and  the 
seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  correct.  The 
hourly  motions  in  right  ascension  and  dedination  are  given  for  the  odumns  headed 
Mean  Noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  s^plied  to  appar- 
ent time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent 
time.  Each  number  as  given  is  the  mean  time  of  transit  of  the  Stm's  center  over  the 
meridian  of  Washington,  counted  from  the  nearest  noon.  The  use  of  all  the  quan- 
tities is  substantially  the  same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich, 

Pages  526-541  contain  the  right  ascension,  declination,  semidiameter,  and 
parallax  of  the  Moon  at  the  moment  of  upper  and  lower  transit  over  the  meridian 
oi  Washington.  The  mean  time  given  in  the  third  column  is  that  of  transit  of 
the  Moon's  center  over  this  meridian.  The  differences  for  one  hour  of  longitude 
are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian  one  hour 
west  of  Washington  would  exceed  those  given  in  the  column  Mean  Time  of  Transit, 
supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant 
of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need  no 
especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are 
computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in 
other  words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Wash- 
ington transit.  By  means  of  them,  when  second  differences  are  taken  into  account, 
the  position  of  the  Moon  can  be  computed  with  great  exactness  for  the  moment  of 
transit  over  any  meridian  not  more  than  one  hour  distant  from  Washington.  To 
obtain  the  same  accuracy  for  more  distant  meridians,  we  may  proceed  as  follows: 
Let  F  represent  either  the  Mean  Time  of  Transit,  the  Right  Ascension  of  Center ^ 
or  the  Geocentric  Declination  of  Center,  and  let  D  represent  the  corresponding  Dif- 
ference for  One  Hour  of  Longitude.  Write  down  three  successive  values  of  F, 
together  with  the  corresponding  values  of  D,  and  difference  the  latter  as  in  the  fol- 
lowing scheme,  where  the  middle  values,  F©  and  Do,  belong  to  the  culmination 
from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on  the  meridian 
whose  longitude  is  X : — 


Function. 

Diff.  for 

I  Hour  of 

Longitude. 

J' 

A' 

Fo 
F+, 

a' 
a" 

b 

Then,  for  the  culmination  at  the  meridian  A. 


\*h 
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where  A.  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned  from 
Washington  or  from  i8o°  from  Washington  according  as  the  upper  or  lower  cul- 
mination is  used  for  the  middle  value  (F©).  Adding  twelve  hours  to  the  Washington 
time  of  lower  transit  at  Washington  gives  the  local  time  of  upper  transit  at  places 
whose  longitude  is  i8o°  from  Washington. 

The  columns  of  Sidereal  Time  of  Semidiameier  Passing  Meridian,  Geocentric 
Semidiamcter  and  Equatorial  Horizontal  Parallax  need  no  explanation,  except  that 
they  are  all  given  for  the  moment  of  transit.  The  column  Bright  Limbs  is  given 
to  indicate  to  the  observer  which  limbs  are  illuminated.  When  one  limb  is  full 
and  the  terminator  is  within  i"  of  the  opposite  limb,  both  can  be  well  obsen^ed. 
and  in  such  cases  both  are  indicated,  the  defective  limb  being  indicated  by  an 
italic  letter  or  numeral,  and  the  correction  for  defective  illumination  (as  seen  from 
Washington)  being  given  in  a  foot-note. 

Pages  542-558  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Right  Ascension  and  Declination,  the  Horizontal  Parallax,  Semidiameier, 
and  Sidereal  Time  of  Semidiameter  Passing  Meridian,  for  the  moments  <rf  all  tran- 
sits which  it  is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The 
columns  following  the  dates  give,  the  Washington  mean  times  of  these  transits. 
The  stellar  magnitude  at  opposition  for  Mars,  Jupiter,  Saturn,  Uranus,  and 
Neptune,  respectively,  is  given  at  the  bottom  of  the  page  containing  the  epheineris 

of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses,  which  arc 
expressed  in  Greenwich  mean  time. 

Pages  560-564  contain  all  necessary  data  respecting  the  solar  eclipses  wfaicfa 
occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  computed 
from  the  exact  positions  of  these  bodies  at  the  several  instants  referred  to.  The 
times  and  angles  designated  as  the  circumstances  of  a  lunar  eclipse  remain  the 
same  throughout  all  parts  of  the  Earth,  and  require  no  explanation  beyond  a 
mere  statement  of  the  fact  that  in  computing  them  the  geometrical  diameter  d 
the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51 :  50.  The  principal 
circumstances  of  each  total  and  annidar  eclipse  are  stated  in  five  lines,  as  follows:— 

The  line  entitled  "Eclipse  begins"  gives  the  Greenwich  mean  time  at  which   ; 
the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of    : 
the  Moon's  shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the  I 
point  of  contact  follow.  1 

The  line  entitled  "Central  eclipse  at  local  apparent  noon"  gives  the  time  when 
the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude 
and  longitude  of  the  point  where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's 
surface  follow,  and  there  the  eclipse  will  be  central  and  the  Sun  will  be  exactly  on 
the  meridian. 

The  lines  entitled  * '  Central  eclipse  ends  "  and  "  Eclipse  ends  "  give,  respectivdf. 
the  times  when  and  the  \oca\\t\es  \NWie.  Wv^s*.  ^n^wV^  ^yaooct^  Ihe.  phenomena  bdH 
the  converse  of  those  denoted  by  V\\e  s\mA?cc  ^\vt;\s«s»\at  N^v^Xj^^gpisaaMi^.  1^ 
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In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
x>Tne  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "Cen- 
tral eclipse  begins,"  "Central  eclipse  at  local  apparent  noon,*'  and  "Central  eclipse 
ends,"  are  replaced  by  a  single  line  entitled  "Greatest  eclipse,"  whereon  are  given 
the  time  when  and  the  latitude  and  longitude  where  the  eclipse  attains  its  greatest 
magnitude.     The  latter  phenomenon  necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown 
upon  the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any 
place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude. 
The  dotted  curves  show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean 
time,  and  therefore  pass  through  all  places  where  the  eclipse  begins  or  ends  at 
the  hour  indicated.  To  find  the  instant  of  beginning  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The 
eclipse  will  then  begin  between  the  corresponding  hours  of  Greenwich  mean  time; 
and  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  in  the  same 
proportion  as  the  space  representing  it  on  the  map  is  divided  by  the  place  in 
question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean 
time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1915, 
August  10,  begins  and  ends  at  a  point  near  Honoltdu,  latitude  21^  18'  N.,  longitude 

157°  55'  w. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  9** 
and  lo*',  and  find  it  to  correspond  to  about  10  minutes  from  the  former,  thus  giving 
for  the  approximate  time  of  beginning  9^  10^;  for  the  end  we  compare  the  distance 
of  the  place  from  the  curves  of  12*^  and  13**,  and  find  it  to  be  about  20  minutes  from 
the  former,  thus  giving  for  the  approximate  time  of  ending  12*^  20",  and  both  of 
these  results  are  probably  correct  to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have — 

Beginning,  Ending. 

d     h    m  d     h    m 

Greenwich  mean  time      ....    August     10    9  10  10  12  20 

Longitude  west 10  32  10  32 

Local  mean  time August      9  22  t,^  10    i  48 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relatively  to 
the  central  line  and  to  the  limit.  On  the  central  line  the  eclipse  is  annular  or 
:otal,  while  between  the  central  line  and  the  limit  the  maximum  magnitude  of 
:he  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the  limit 
livided  by  the  distance  of  the  central  line  from  the  limit;  the  measurements  being 
nade  upon  a  line  drawn  through  the  place,  perpendicularly  to  the  central  line. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases, 
IS  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian 
elements  which  are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their 
reometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular 
:o  the  right  line  joining  the  centers  of  the  Sun  atvd'^ooxv.    TtvY5»\a^X^x\^s^R.^s.^iK^R. 
ixis  of  the  Moon's  shadow,  and  the  plane  is  caWed  VVve:  ^utuiameuUiX  ^\atvfc  ^-t  ^^^cssr 
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of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the  Earth's  equator  as 
the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of  coordinates.  The  axis 
of  ^^  is  perpendicular  to  that  of  x,  and  directed  toward  the  north;  x  and  y  are  then 
the  coordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  funda- 
mental plane,  and  they  are  here  expressed  in  terms  of  the  Earth*s  equatorial 
radius  as  unity.  The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow 
is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sim  as  seen 
from  the  center  of  the  Moon.  The  angle  pt  is  the  Greenwich  hour-an^  of  this 
same  point  of  the  celestial  sphere. 

The  quantities  /^  and  /,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  l^  corresponding  to  the  penumbra,  and  ^  to  the  umbra,  or  anntilus. 
The  notation  is  that  of  Chauvenbt's  Spherical  and  Practical  Astronomy^  in  which 
^  is  regarded  as  positive  for  an  anntdar  and  negative  for  a  total  eclipse. 

The  angles  /^  and  /,,  the  tangents  of  which  are  given,  are  the  angles  whidi  the 
elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow;  or, 
they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithnis 
of  x\  y\  and  /i',  which  are  the  changes  of  x,  y,  and  /«,  in  one  minute  of  time,  arc 
given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on 
the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer 
from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radit»  of  the  latter  at  the 
point  of  observation.     To  find  this  distance  and  radius  we  proceed  as  follows: 

(i)  The  coordinates  of  the  observer,  ^,  y/,  and  C,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwidi  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  dements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the 
axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental 
plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required 
for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to 
this  radius. 

The  formula  and  directions  for  the  several  steps  in  the  computation  are  as 
follows: — 

(i)  Find  p  cos  <p'  and  p  sin  <p\  which  are  the  geocentric  ccxmlinates  of  the 
station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the  center  of  the 
Earth  and  9'  the  geocentric  latitude.  These  coordinates  may  be  computed  from 
the  following  table  based  on  the  compression  of  the  Earth  adopted  at  the  Paris 
Conference  of  191 1,  1/297,  by  the  formulse — 

p  cos  (p'  =  F  cos  <p 

,    sin  g} 

psm   {p'r=.—r!- 

<p  being,  as  usual,  the  geogTapVi\c\^V\tvi^^, 
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Table  for  Computing  the  Geocentric  Coordinates  of  a  Place. 


V 

LogF. 

LogC.          1 

o*» 

0.00000 

0.00293 

T 

5 

lO 

O.OOOOI 

3 
0.00004 

0.00292 
0.00289 

* 

3 
6 

15 

20 

> 

25 
30 

O.OOOIO 

0.00017 
0.00026 

xt 

0.00037 

0.00283 
0.00276 
0.00267 
0.00256 

7 

9 

[X 

r  V 

35 

0.00048 

0.00245 

LX 

40 

0.00060 

0.00073 

0.00232 

J3 

¥9 

45 

0.00220 

*  « 

50 

0.00086  '^ 

0.00207 

»3 

55 

0.00008 

X3 

0.00195 

[3 
f  9 

60 

65 

70 

75 

O.OOIIO 

xo 
0.00120 

9 
0.00129 

0.00137 

0.00142 

0.00145 

0.00183 
0.00173 
0.00164 
0.00156 

10 
9 

8 
5 
3 

80 
85 

O.00151 
0.00148 

90 

0.00146 

0.00x46 

M 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table 
of  elements  the  values  <rf  sin  d,  cos  d,  and  /«.  Then,  with  A.  for  the  longitude  west 
from  Greenwich,  the  coordinates  of  the  observer  will  be — 

S=  p  cos  <p'  sin  (/4—  A.) 

i7=/osin  ^' cos (/—p cos  ^' sin  (i  cos  (/*—A.)  =  1/1  —  17, 

C=  P  sin  (p'  sia  d-\-  p  cos  (p'  cos  d  cos  (/i—  A.)  =  Ci  +  Cj 

and  their  variations  in  one  minute  of  mean  time  will  be — 

^'«=  [7.63992]  pcos  <p'  cos  (/'—A.) 

V'  =  [7.63992]  p  cos  (p'  sin  (i  sin  (//—  A.)  =»  [7.63992]  £*  sin  (/ 

C  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the 
tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with 
their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of 
two  consecutive  numbers.  These  variations  are  represented  by  x'  and  y\  and  their 
logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively 
to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae — 

m  sin  M  =  x  —  5 
m  cos  M  =  y  —rj 

nsin  N^x'  —  S' 

ncos  N=^y'  —tj' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C 
from  the  fundamental  plane  is  computed  by  the  formula — 

L=/-Ctan/ 

/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  be^xsjakw^  ^x 
ending  of  the  eclipse,  we  shall  have — 

nn—  L 
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But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the 
assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

,     m  sin  (M—N) 
sm  ^= Y 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the 
other  in  the  second  quadrant  when  sin  ^^  is  positive,  and  one  in  the  third  and  the 
other  in  the  fourth  quadrant  when  sin  ^*  is  negative;  but  simplicity  will  be  gained 
by  taking  only  that  value  of  tj)  for  which  cos  tp  is  positive.  This  value  lies  between 
the  limits  +  90°  and  —  90°.  The  correction  r  to  the  assumed  time  of  b^^inning  or 
ending  of  the  eclipse  will  then  be  found,  in  minutes,  from — 

_  _  m  cos  {M  —  N)     L  cos  fp 
n  n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the 
ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning 
and  ending  with  accuracy.  To  attain  that,  we  must  commence  the  computation 
by  assuming  two  times,  one  near  the  beginning  and  the  other  near  the  ending  of 
the  eclipse,  both  of  which  may  be  derived  from  the  chart  with  sufficient  exactness. 
The  computation  for  the  first  assumed  time  will  give  a  small  value  of  r  which,  when 
applied  to  the  assumed  time,  will  give  the  beginning  of  the  eclipse  nearly  correctly, 
and  a  large  value  which  will  give  an  inaccurate  time  of  ending.  Similarly  the 
computation  for  the  second  assumed  time  will  give  a  small  and  nearly  correct  value 
of  T  for  finding  the  time  of  ending,  and  a  large  and  inaccurate  negative  value  for 
finding  the  time  of  beginning.  We  shall  thus  deduce  two  times  of  each  phase,  only 
one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place 
of  those  originally  assumed,  and  the  whole  computation  may  be  repeated,  thus 
leading  to  a  pair  of  values  of  r,  which  should  be  very  small  and  accurate.  Such 
a  repetition  of  the  computation  will  in  general  be  advisable,  to  guard  against  acci- 
dental numerical  errors,  but  a  second  approximation  may  be  obtained  without  it, 
by  finding  a  corrected  value  of  r  in  accordance  with  the  formulae — 

To=r-hdr 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  edipse  and 
positive  for  the  ending.  /'  is  the  variation  of  /  for  one  minute  of  time,  and  its 
numerical  value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  Tq  are  not  greater  than  fifteen  minutes,  the  corrected 
times  of  contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second, 
but  the  uncertainties  of  the  solar  and  lunar  tables  are  such  that  an  unavoidable  \ 
error  of  several  seconds  may  exist  in  the  prediction.     To  guard  against  numerical  i 
mistakes  it  is  better,  after  making  this  final  correction,  to  repeat  the  computations  i 
so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.     If  these  two  : 
quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed 
are  generally  correct  within  a  second  of  time.     If  they  differ  too  widely,  the 
computti  must  use  his  own  judgment  as  to  making  further  corrections  and  com- 
putations. 
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Position-atigle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  con- 
!t,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by 
t  formulae — 

P= N—tf^ ±iSo^  for  the  beginning, 
or        P=^N-\-if^  for  the  ending, 

being  assumed  that,  in  each  case,  the  value  of  tf?  is  taken  between  the  hmits  ±  90°. 

Computation  of  the  Solar  Eclipse  of  191 3,  August  10 ^  for  a  point  near  Honolulu, 

The  position  of  the  point  chosen  is — 

Latitude,    9>=-f2i     18    o 
Longitude,  A.=  + 157    55    o 
Its  geocentric  coordinates  are — 

p  sin  9>'=  9.55747 
pcos  9'= 9.96946 

From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to  be — 

d  h        m 


Beginmng  August     10      9     10 
Ending                       10     12     20 

Greenwich  Mean  Ti 

me. 

Besinning. 

Ending. 

rich  Mean  Time,  T,  August  10, 

9^      IO°* 

0                    /                     #/ 

12**       20™ 
0           /         // 

/^ 

136     10    24 

183     40     54 

^               +157     55       0 

+  157     55       0 

/4-X 

-   21     44     36 

+    25     45     54 

pcos  <p' 

9.96946 

9.96946 

sin  (/^— A.) 

9.56873  n 

9.63817 

logf 

9.53819  n 

9.60763 

5 

-0.34529 

+  0.40516 

p  sin  q)' 

9.55747 

9.55747 

cos  d 

9.98347 

9.98355 

log  Vi 

9.54094 

9.54102 

Vx 

+0.34749 

+  0.34755 

pcos  (p' 

9.96946 

9.96946 

sin  d 

9.43254 

9.43154 

cos  (/^— A.) 

9.96795 

9.95453 

logV2 

9.36995 

9-35553 

V2 

+  0.23439 

+  0.22674 

V^Vx-V2 

+  0.11310 

+  0.12080 

p  sin  €p'  sin  d 

8.99001 

8.98901 

c, 

+  0.09773 

+  0.09750 

p  cos  q)'  cos  d  cos  (/<--  A.) 

9.92088 

9.90754 

c, 

+  0.83345 

+  0.80824 

+  0.931 18 

+  0.90574 

const,  log 

7.63992 

r.63992 

pcos  q}'  cos  (A'— A.) 

9-937^^ 

^^'^•i.'^^^ 

log  ^:' 

7.577^^ 

1  ^^^1^^ 

IKph  isl 
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Beginning.  Badinc 

S'                 +  0.003779  +  0.003664 

const,  log                      763992  763992 

S  sind                      8.97073  n  903917 


m 


log  v' 

6.61065  n 

m 

6.67909 

r?' 

—  0.000408 

+  0.000478 

x-S 

-0.47834 

+  0.31098 

y-v 

+  0.25541 

■- 0.41735 

%'-£' 

+  0.004325 

+  0.004437 

y'-rf 

—  0.003087 

-O.OO39S3 

m  sin  M 

9.67974  n 

9.49273 

tn  cos  M 

9.40724 

9.62050  R 

tan  M 

0.27250  n 

9.87223  « 

M 

-  61^  54'    0" 

+  143°    18'  33" 

sin  M 

9-94553  « 

977634 

log  m 

9.73421 

971639 

n  sin  N 

7.63599 

7.64709 

n  cos  N 

748954  n 

7.60021  « 

tan  N 

0.14645  n 

O.O46S8  « 

N 

+  125°  31'     2" 

+  131^  54' 4^" 

sin  AT 

9.91060 

9.87166 

logn 

7.72539 

777543 

tan/ 

7.66403 

7.66404 

logC 

9.96903 

9.95700 

7.63306 

7.62  IC4 

Ctan/ 

+  0.00430 

+  0.00418 

/ 

+  0.55479 

+  0.55445 

L 

+  0.55049 

+  0.55027 

Af-iV 

-187°  25'     2" 

+    11^  23' 45" 

sin  (M-AT) 

9. 1 1090 

9.29576 

log  m 

9.73421 

9.71639 

colc^  L 

0.25925 

0.25943 

sin  .'/^ 

9.10436 

9.27157 

t 

+     7^  18'  21" 

+    10^  46'  16" 

,      m 

2.00882 

1.94096 

cos  (A/ -AT) 

9.99635  n 

9.99136 

2.00517  n  1.93232 

~  cos  (A/  -  iV)                     +  1 01 . 1 98  -  85.570 

log  L                        9.74075  9.7405S 

cos  tf'                       9.99646  9.99228 

colog  n                        2.27461  2.22457 

2.01 182  1.95743 
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Lcos0 


n 


r+r 


Beginnins. 

—  102.760 

m 

-  1.562 
d       h        m 

10      9      8.438 


Boding. 
+  90.662 

in 

+    5-092 
d      h       m 
ID   12    25.092 


Since  the  value  of  r  for  the  ending  is  rather  large,  we  compute  the  correction 
dr  for  this  phase  as  follows: 


Bnding 

const,  log 

5-3100 

log  5 

9.6076 

cosd 

9.9836 

4.9012 

number  +0.0000080 

/'  —0.0000023 

sum  +0.0000057 


log  (sum) 

47559 

logr 

0.7069 

cologn 

2.2246 

sec  tf' 

0.0077 

7.6951 

(I) 

+  0.0050 

N-\-t 

142°  41 

sm  (N  +  ^') 

9.7826 

log  5 

9.6076 

log^sin(iV+^) 

9.3902 

cos  (N+f) 


Ending. 

9.9005  n 

9.3555 


r%COS(iV+^) 

9.2560  n 

Ssin(N+tf^) 

+  0.2456 

17,  cos  (iV+^) 

—  0.1803 

diflF. 

+  0.4259 

log  (diflf.) 

9.6293 

const,  log 

4.9788  n 

log  t' 

1.4138 

colog  (n  cos  ^) 

2.2323 

(2) 

(i)  +  (2)  =  tfr 

r 


8.2542  n 
—  0.0180 

m 
-0.013 

+  5.092 

+  5.079 


The  corrected  time  of  ending  is,  therefore, 

To=  August  10**  12^  25^.079 
Whence  we  find — 

Beginning, 
d       h        m 

Greenwich  Mean  Time,     August     10    9     8.438 
A.  +10  31.667 


m 


+ 


Ending, 
d      h 
10    12    25.079 

10   31.667 


Local  Mean  Time, 
Therefore  we  have — 


August       9  22  36.771         10     I  53.412 


m 


Beginning  of  the  Eclipse,  August    9  22  36  46.3 
End  of  the  Eclipse,  August  10     i  53  24.7 


iV  +  ^ 
constant 


Beginning. 

118    12.7 
180      0.0 


Local  Mean  Time. 

Ending. 
142    41. 1 

o    0.0 


Angle  of  position :  P  298  12.7  142  41. i 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  565-569  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars  as  bright  as  magnitude  6.5  as  will  be  occulted  during  the  year  by  the 
Moon. 

33281''— 191 5 ^46  [Eph  isl 
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Pages  570-608  contain  the  elements  for  the  prediction  of  the  times  of  occulta- 
tions  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  system  of 
coordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpen- 
dicular to  the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  cir- 
cumscribing the  Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the 
fundamental  plane  in  a  circle  having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'ns  from  1913.0  give  the 
quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1915 
to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are  sufficiently 
accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R,  ^4.,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star 
in  right  ascension,  as  follows: 

The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate  1  d 
the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero.  The  oolunm 
Hour  Angle,  H,  gives  the  common  geocentric  hour-angle  of  the  Moon  and  star 
at  the  same  moment,  expressed  in  sidereal  time  and  cotmted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Cdunm 
Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x'  and  y'  give  the  variations  of  x  and  ^  in  one 
hour  of  mean  time.  The  linear  tmit  in  these  columns  is  the  Earth's  equatorial 
radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of  latitude 
within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and 
emersion  of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part 
of  the  Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  Occultations  for  a  given  Place, — When  it  is  desired  to  predict  the 
circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to 
select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions  d 
visibility  are: — 

1 .  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the 
place. 

2.  The  quantity  //— X,  taken  without  regard  to  sign,  must  be  less  than  the 
semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an 
emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this  difference 
is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local 
mean  time  T—A.,  unless  the  star  is  bright  enough  to  be  seen  in  the  da3rtime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  ^  .: 
be  to  write  the  value  of  —A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing  througb  j 
the  list  of  (x:cultations  to  pause  over  each  one  for  which  condition  (i)  is  fulfilled,  , 
and  examine  by  means  of  the  slip  whether  cx^nditions  (2)  and  (3)  are  also  fulfilled.  | 
If  either  fails,  the  computer  passes  otv.  Sometimes  it  will  be  difficult  to  determine  I 
whether  H—X  or  T— X  faWs  mlVvvtv  lVve'^tm\.v,  ^TvVvcLs>\Oci^»»^\!c«i<s:^ai^ter niay  i 
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mark  the  occultation  for  trial  and  leave  the  decision  for  the  subsequent  oper- 
ations. The  whole  list  can  be  gone  over  in  less  than  a  day,  and  it  will  probably 
be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion 
from  the  elements,  and  to  that  end  let — 

r=the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension, 

expressed  in  Washington  mean  solar  time; 
//=the  Washington  west  hour-angle  of  the  two  bodies  at  that  moment; 

A.  =  the  longitude  west  of  Washington; 
ho=H—X=^the  local  hour-angle  of  the  star  at  the  instant  T; 

d=the  star's  declination. 

•     The  procedure  for  each  occultation  will  then  be  as  follows: — 

(i)  The  geocentric  coordinates  of  the  place,  p  sin  q>'  and  p  cos  (p',  are  to  be 
computed  by  the  formuke  and  table  given  in  connection  with  eclipses  on  page  716. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunction 
of  the  Moon  and  star  as  seen  from  the  place,  aind  that  may  be  deduced  from  the 
time  of  geocentric  conjunction  by  the  application  of  an  approximate  correction 
taken  from  DowNEs's  table,  printed  in  the  volumes  of  the  American  Ephemeris 
for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar  hours,  and  will 
be  designated  by  the  symbol  i.     It  will  have  the  same  sign  as  h^. 

When  DowNEs's  table  is  not  available,  the  correction  may  be  computed  from 
the  formulae, 

So—  P  cos  9?'  sin  ho 

^'=[9.4192]  p  cos  (p'  cos^ho 

3 

By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Washington  mean  time  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T-hi  the  following  quantities,  in  which  <©  is  the 
sidereal  equivalent  of  the  mean  time  interval  t: 

S  =p  cos  ^'  sin  (ho+io) 

rj  =p  sin  (p'  cos  6  —  p  cos  <p'  sin  S  00s  (ho^-Q^^Vi^Vt 

^'=[9.4192]  />  cos  9>'  cos  (/lo+/o) 

7;'==  [9.4192]  p  cos  <p'  sin  d  sin  (/»o  +  0  =  [9-4192]  S  sin  6 

Compute  also  m,  M,  «,  N,  and  tf)  from  the  equations, 

tw  sin  A/  =  jc  —  ^ 
m  cos  M=^y  —7 
nsin  N=^x'  —  S' 
n  cos  N=^y'  —  rf' 

sin  ^  =»  [0.5646]  m  svtv  iM  —  K^ 

f^'  being  taken  between  (he  limits  ±90^.     "FmaWy  cotirpuX.^* 
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n  n 

(Jr  =  E^i759lK_'r„  Qos(N^^i/')-S  sin  (iV  q:  ^)] 
ncos^ 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for 
an  emersion.  Both  r  and  dr  thus  have  two  values,  which  are  expressed  in  miDUtes 
of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to  immersion  be 
designated  respectively  r'  and  dt',  while  those  pertaining  to  emersion  are  designated 
r"  and  dr'\    We  then  have  for  the  Washington  mean  times  of  the  phases, 

Instant  of  immersion  =  T+  /-|-  r'  -f  St' 
Instant  of  emersion    =  T+  /-f  r^+dr" 

These  expressions  are  practically  exact,  as  the  corrections  St  seldom  amount 
to  so  much  as  i  .5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  per- 
missible they  may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable 
to  compute  S,  7,  %,  and  y  for  the  times  of  immersion  and  emersion  finally  obtained. 
If  these  times  are  correct  the  quantities  in  question  will  fulfill  the  condition, 

V(af-5)'+(y-^)'«o.2725 

If  log  m  sin  (M— AT)  >  9.4354,  sin  ^  will  be  ntunerically  greater  than  unity, 
and  no  occtdtation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may 
occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens 
to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time 
of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  designated  bv 
the  symbol  P.     It  is  computed  from  the  formulae, 

P  =  N—ip'{-6P  for  immersion, 

or        P=iV-f^-f<^P±  1 80®  for  emersion, 

where  the  angles  N—fp  and  N+f/>  are  taken  directly  from  the  computation  d  ^t, 
and  SP  is  found  in  degrees  of  arc  from  the  expression, 

costp     "■  ^ 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immeraoo 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  V,  is  also  reckoned  in  the  direction  from  the  north 
toward  the  east,  and  is  found  from  the  formula, 

V^P-C 
where  C  is  computed  from  the  expression, 

tsi^C^^  ^+[8-2^^8]Tg^-[4.98io]r»g 
77+[8.22i8]r7'-f  [4.981011^17, 

C  being  taken  less  or  greater  than  180°,  according  as  the  numerator  is  positive  or 
negative. 

The  value  of  r  employed  mt\\e^\alV^T\oTOi\3^3iim>a&\.>^  to  correspond 

with  the  phase  for  which  C  is  Tequvied. 
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In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901  instruc- 
tions are  given  for  constructing  three  special  tables  which  greatly  diminish  the 
labor  of  computing  occultations,  but  as  these  tables  should  contain  from  4700  to 
6300  quantities,  and  as  they  would  apply  only  to  the  place  for  which  they  were 
computed,  it  will  rarely  be  worth  while  to  undertake  the  labor  of  forming  them. 
Those  who  desire  further  information  on  the  subject  may  consult  any  one  of  the 
volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  38  B.  Sagit- 
tarii  on  March  8,  191 5,  for  New  Haven,  whose  position  is — 


^=  +41°  19' 

22".3 

A=-   Qh   i6"» 

35".  2 

and  whose  geocentric  coordinates  are — 

psin  ^'  =  9.8174 
p  cos  <p'  ==  9.8763 


From  the  elements  on  page  584  we  have, 


and 


T 
H 


h  m 

18  53.1 

-■   o  5.2 

-f   o  1 1.4 


From  the  fonnulae  on  page  723,  we  find  the  correction,  /,  to  the  Washington 
mean  time  of  geocentric  conjunction,  T,  to  be  about  -fo**  5"*. 7;  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

r+/=  March  8**  i8*»  58'».8 


38  B.  Sagiltarii. 

Apparent 
Declination. 

-28  28.1 

W.  T.  of  /^ 

d      h      m 
Mar.   8  18  53.1 

Hour  Ancle. 

h     m 

-  0  5.2 

Y 
■f  0.687 1 

0-5903 

y' 
+0.0332 

7  -^  /  Mar. 
ho 

to 

ho  +  to 
pcos  <p' 

sin  (/to  +  /o) 
log  5 

p  sin  q>' 
cos  <y 

poos  <p' 

sin  d 

cos  (^o  +  <o) 

log  17, 


gd    ,3h    ^gmg 

-fo     1 1.4 

+0     5.7 

+  0     I7.I 

9.8763 

8.8724 

8.7487 

0.0561 

9.8174 

99440 

9.7614 

+0.5773 
9.8763 

9.6782  n 
9.9988 

9.5533  n 

[EphisA 


V, 

-0.3575 

Vx-Vi^V 

+0.9348 

const,  log 

9.4192 

p  cos  ^' cos  (/ro+^)) 

9.8751 

log  5' 

9.2943 

5' 

+0.1969 

const,  log 

9.4192 

^sin* 

8.4269 

log  7' 

7.8461 

7' 

—  0.0070 

logx' 

9.771 1 

log^ 

8.9781 

log* 

8.7492 

X 

+0.0561 

log/ 

8.521 1 

log  y*i 

7.4992 
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r+  /  Mar. 

yt 

Y 

y 
y-v 

x'-S' 

y'-tf' 
m  sin  M 
m  COS  M 

tan  M 

M 

cos  M 

log  m 
n  sin  N 
n  cos  N 

tamN 

N 
sin  N 

log  n 


gd    igh   ^gm  8 

+0.0032 
+0.6871 

+0.6903 

0.0000 

-0.2445 

+0.3934 
+0.0402 


93883  n 


180^     o' 
0.0000  n 


9.3883 
9.5948 
8.6042 


0.9906 
84°  10 

9.9977 


const,  log 
\ogm 

sin  f* 

const,  log 

log^ 

COS  (A/ -AT) 

[l.7782]in  ,j.y       j.r\ 

—  ^—^ — ^cos  (M  —  N) 
n 

const,  log 

colog  n 

cos  ^ 

ri.2i35lcosfe^ 
n 

r  for  immersion 
r  for  emersion 


9.5971 
The  computation  of  6t  for  the  two  contacts  is  as  follows 


COS  (NTt) 
log7i 


Inimcriioa. 
20^  59' 
9.9702 

9.5533  n 


log  (I) 

9.5235  n 

(I) 

-0.3338 

sin  (ATT^O 

9.5540 

log  5 

8.7487 

log  (2) 

8.3027 

(2) 

+0.0201 

(I)- (2) 

-0.3539 

log  [(I) -(2)] 

9.5489  n 

const,  log 

6.7591 

logr' 

2.3452 

colog  (n  cos  ^) 

0.7486 

logtfr 

9.4018  n 

6t 

m 
-       0.25 

Ti-dT 

-     15.13 

d      h        m 

r+/ 

Mar.  8  18  58.8 

Washington  Mean  Time  of  Phase, 

"     8  18  43.7 

A. 

—  0  16.6 

0.5646 

9.3883 

9-9977 

99506 

63^  II' 

1.7782 

9.7913 
9.007011 
0.5764  « 

+  3-77 

1. 2135 
0.4029 

96543 


1.2707 
T  18.65 

m 
-14.88 

+  2242 


147°  21' 
99253  « 
9.5533* 

9.4786 
+  0.3010 

97320 
8.7487 

8.4807 
+  0.0302 
+  0.2708 

9.4326 

6.7591 
2.7012 

0.7486 

9.6415 
m 
+      0.44 

+    22.86 

h       n 

18  588 

19  21  7 

—  o  16.6 


New  Haven  Mean  Time 


'^^X^  ^   \^      ^i.Ti 


\q  38.3 


V^pYi  \^ 
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To  find  6P  and  P: 

log7i        9-5533  w  log  5        8.7487  (3) -0.3556 

sin  iV        9.9977  cos  N        9.0071  (4)4-0.0057 

log  (3)         9.55 10  n  log  (4)         7.7558                (3)  +  (4)  -  0.3499 

Immersioti.  Hincrsioii. 

log  [(3)  +  (4)]  9.5439  ^  9.5439  n 

*     const,  log  7.3038 n  73038 

log  r*  2.3452  2.7012 

colog  cos  i>  0.3457  0.3457 

log  6P  9.5386  9.8946  n 

6P  +  0.3  -     0.8 

iVT^  21.0  1474 

constant  0.0  180.0 


Angle  of  position :        P  21.3  326.6 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Pages  609-610  contain  in  detail  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current  year. 

Page  611  contains  the  Ephemeris  for  Physical  Observations  of  the  Sun. 

Pages  612-619  contain  the  Ephemeris  for  Physical  Observations  of  the  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the  mean 
center  of  the  visible  disk,  positive  toward  the  west — ^i.  e.,  toward  Mare  Crisium — and 
the  latitudes  are  measured  from  the  Moon's  equator,  positive  toward  the  north — ^i.  e., 
in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  ph3rsical  librations  in  longitude  and  latitude  have  been  com^ 
puted  with  elements  and  formulae  given  on  page  xi,  and  their  sums  are  given 
in  the  second  and  third  columns,  respectively,  the  physical  libration  being  given 
separately  in  the  fotuth  and  fifth  columns.  The  Sun's  selenographic  colongitude 
(90°— longitude)  and  latitude  and  the  position-angle  of  the  Moon's  axis,  C,  in  the 
sixth,  seventh,  and  eighth  columns,  respectively,  have  all  been  corrected  for  the 
effect  of  physical  libration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the  west 
limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of  the  disk  is 
displaced  toward  the  south — that  is,  the  region  thus  exposed  to  view  is  on  the 
north  limb. 

The  altitude  of  the  Stm,  A,  at  any  given  time  above  the  horizon  of  any  point 
on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  /9,  are  known,  may 
be  computed  from  the  following  formula,  the  Sun's  selenographic  longitude  and 
latitude  being  denoted  by  /q  and  6q,  respectively: 

sin  i4  =  sin  6q  sin  /?-|-cos  60  cos  /3  cos  (/0  —A.) 

Pages  620-621   contain  the  data  with  reference  to  the  illuminated  disks  of 
Mercury  and  Venus.    The  angle  0  is  the  angle  which  the  arc  at  iVsa.  'gKa^.  ^bx^sfc 
from  the  planet  to  the  Sun  makes  with  the  arc  itoxn  \.\vt  •'^TftX-  \nw^\^^'<>otft^«s 

IBpli  xs) 
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measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  o*^  to  360^ 
We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with 
the  meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and 
the  positive  direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line 
would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  622-625  contain  the  Ephemeris  for  Physical  ObservaHons  of  Mars.  The 
quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using  them 
they  should  be  interpolated  to  the  actual  time  of  observation. 

P  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the 
north  point  of  the  disk. 

^e  and  ^O  are  the  planetocentric  right  ascensions  of  the  Earth  and  Sun, 
respectively,  measured  in  the  plane  of  the  planet's  equator  from  its  vernal  equinox. 

D0  and  Dq  are  the  planetocentric  declinations  of  the  Earth  and  Sun,  respec- 
tively, referred  to  the  planet's  equator. 

O  ^  is  the  planetocentric  longitude  of  the  Sim  measured  in  the  plane  of  the 
planet's  orbit  from  its  vernal  equinox. 

k  is  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to 
the  area  of  the  entire  apparent  disk  regarded  as  circular. 

t  is  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 

q  is  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the 
Earth. 

Q  is  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point 
of  greatest  defect  of  illumination — ^that  is,  of  the  radius  perpendicular  to  the  line 
joining  the  cusps.     It  is  meastu-ed  eastward  from  the  north  point  of  the  disk. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Transit  of  Zero  Meridian  contain  the  Washington  Mean 
Time  of  every  transit  of  the  zero  meridian  across  the  actual  center  of  the  disk. 

Pages  626-629  contain  the  Ephemeris  for  Physical  ObservaHons  of  Jupiter, 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  S3rstem  I  and 
System  II,  respectively. 

The  column  headed  Correction  for  Phase  contains  the  corrections  to  be  applied 
to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of  the  meridian 
bisecting  the  illuminated  disk. 

The  column  headed  Transit  of  Zero  Meridian  contains  the  Washington  Mean 
Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the  illuminated 
disk. 

The  quantities  in  the  remaining  columns  on  pages  626-627  are  the  same  as 
those  defined  under  the  Ephemeris  for  the  Physical  Observatums  of  Mars. 

Pages  630-655  contain,  concerning  the  Satellites  of  Jupiter^  the  times  of  con- 
junction of  Satellites  I-IV,  the  times  of  elongation  of  Satellite  V,  the  dififerences 
in  right  ascension  and  declination  between  Jupiter  and  Satellites  VI  and  VII,  and 
the  phenomena  of  the  Satellites  I-IV  together  with  their  configurations. 

Page  656  contains  the  Magnitude  of  Saturn  and  the  Elements  of  the  Rings. 

Pages  657-663  contain,  concerning  the  Satellites  of  Saturn,  the  diagram  of  the 
orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
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satellites,  the  differences  in  right  ascension  and  declination  between  Saturn  and 
Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  664  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus,  together 
with  the  times  of  their  elongations. 

Pages  665-666  contain  tables  for  predicting  the  position-angles  and  distances 
irom  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptune. 

Page  667  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune,  together 
with  the  times  of  its  elongations. 

Pages  668-669  contain  the  Phenomena.  The  predicted  times  of  the  conjunc- 
tions, quadratures,  and  oppositions  of  the  planets  with  respect  to  the  Sun  are, 
respectively,  the  instants  when  the  longitude  of  each  planet  differs  from  that  of  the 
Sun  by  0°,  ±90®,  or  180®.  For  the  conjunction  of  the  planets  with  the  Moon  and 
with  each  other  the  predicted  times  are  the  instants  when  the  two  bodies  have  the 
same  right  ascension.  The  degrees  and  minutes  to  the  right  show  the  difference  of 
declination  at  the  moment  of  conjunction. 

Pages  670-679  contain  the  Positions  of  Observatories.  These  have  been  com- 
piled from  various  sources,  and  the  data  used  are  the  best  immediately  available. 
The  tabular  arrangement  is  self-explanatory. 

Page  680  contains  two  examples  in  the  computation  of  lunar  distances,  which 
are  inserted  because  the  lunar  distance  tables  have  been  omitted  from  the  American 
Ephemeris  since  191 1. 

Pages  681-699  contain  a  series  of  tables  numbered  from  I  to  VI. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  of  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — ^For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Azimuth  of  Polaris  at  All  Hour  Angles. 

Table  V — For  Finding  the  Azimuth  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of  Polaris, 

The  following-named  persons  were  engaged  in  the  preparation  of  the  American 
Ephemeris  and  Nautical  Almanac  for  the  year  1915 : 

Assistants  and  Employees. — ^James  Robertson,  W.  M.  Hamilton,  W.  T.  Carri- 
gan,  Arthur  Snow,  Perez  Fisch,  Miss  Isabel  Martin,  Clifford  S.  Lewis,  G.  F.  Crawley, 
O.  S.  Hill,  P.  F.  NeweU,  W.  C.  Grebe,  C.  H.  Killian,  Mrs.  E.  B.  Davis,  Miss 
Janet  McWilliam,  Mrs.  H.  F.  M.  Hedrick,  Alfred  Doolittle,  Henry  B.  Evans, 
Geo.  B.  Merriman,  F.  E.  Ross,  H.  B.  Hedrick,  Wm.  Auhagen,  Thomas  E.  Trott, 
Louis  Lindsey,  Arthur  Newton. 
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P 
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<P 

478 

v 

368 

* 

407 

C        340 

4          480 

8 

308 

«         4»5 

if 

479 

<P 

370 

C 

408 

V       351 

5  H*.  478 

C 

301 

C         4» 

«0> 

483 

X 

355 

d 

399 

«          347 

21           292 

V 

295 

^         417 

IBph  isl 


INDEX  TO  APPARENT  PLACES  OF  8TAE8, 1915.  731 


732  INDEX  TO  APPARENT  PLACES  OF  STARS,  1915. 


Name. 

Page. 

Name. 

Page. 

Name.   Pajre. 

Name.    Page. 

Name.  Page. 

Name.    Page. 

Name.  Pafe. 

Nonmae. 

Ononis. 

Pcrsci. 

Puppis. 

Scorpii. 

Telescopii. 

Urs.  Min. 

r^ 

418 

?r* 

328 

P          313 

I  (G.)  339 

r         421 

«          437 

0.         351 

r 

332 

«•          3" 

4          353 

24          422 

/?         406 

Octantis. 

^ 

335 

V          299 

20          357 

Trianguli. 

y      409 

a, 

a 

459 

II 

330 

q>          300 

Sculptoris. 

0                  275 

6 

C 

t 

WW  ^ 

473 

485 

499 
487 

487 
499 

Pavonis. 

a         452 
fi         455 

r       463 

«          450 

c          322 

w          325 
6          304 

Phcenicis. 
a          289 

Pyxidis. 
a         361 

0       365 

Reticuli. 

a         294 

/»         482 

r          479 
d         484 

«          301 

oi          301 
^          304 

y       305 

Tri.  Austr. 

C       414 

7      419 
^      275 

4  4a> 

5  4W 
19        418 

K 

X 

395 
465 

438 
430 

P          295 

r       297 

a          323 
*          321 

Serpends. 

a         422 
^          414 

9 

4" 

X 

440 

e          287 

a         412 

r         408 

VekimiiL 

6 

V 

499 
499 

Pegasi. 

/<          291 
*         302 

Sagitts. 
P         447 

P         413 

r       415 

Tucame. 

«        371 

X 

499 

a 

477 

T'          450 

e         414 

4 

487 

P 

476 

Piazzi. 

^          448 

V      436 

a         470 

Viiginis. 

7 

487 

r 

288 

^ 

9     ¥ 

0          441 

r         479 

Ophiuchi. 

8 

m 

465 

221        406 

Sagittarii. 

^      413 

«         486 

«        394 
P        384 

r      390 
^      392 

a 

429 

n 

473 
474 

Pictoris. 

r         434 

/«       413 
€       429 

C         389 

K-             296 

P 

430 

B 

469 

«          346 

«          436 

r»         410 

r 

6 

431 
417 

I 

X 

468 
474 

Pise.  Austr. 

«         436 
C         442 

c          438 
3          409 

Urs.  Maj. 

«      393 
C      395 

ri        387 
0         393 

e 

418 

u 

475 

V         435 

^         378 

c 

422 

f[ 

469 

a         476 

f         449 

Sextantis. 

P         378 

V 

425 

T 

480 

«          473 

^          437 

^                      ^ 

r       384 
«       386 

«       392 
P      394 
7       397 

t          400 

6 

427 

V 

481 

3          460 

/«          435 

6          369 

ic       400 

K 

X 

V 

424 
421 

433 

I 
16 

485 
462 

466 

Piscium. 

y       479 

«          443 
<J          441 

^          439 
*         443 

33          374 
Tauri. 

A.        401 
/«        40* 
0        385 
«        384 
9        390 
r        39« 
^        402 

X        3«9 
70         395 

6 

428 

20 

467 

«       293 

a          325 

e       366 

b 
30 

427 
424 

31 

55 

470 
477 

«       294 
C       296 

c          450 
d         444 

P         333 
r         324 

«       362 
^       363 

(^7 

433 

59 

478 

V         298 

/          448 

*          324 

^       372 

70 

434 

70 

481 

e       481 

*          446 

«          324 

^       372 

72 

434 

72 

482 

*       483 

54          447 

C          335 

•^       380 

Ononis. 

Pcrsei. 

K            481 

Scorpii. 

V          319 

^       359 

89         397 

a 

338 

a 

316 

y        300 
h        302 

a         420 

«          329 
X         321 

^                     363 

V          368 

109         405 

P 

332 

P 

314 

0        300 

P         416 

/«          323 

♦          379 

Volantis. 

Y 

333 

r 

312 

«         299 

r       407 

y        322 

X       383 

d 

334 

6 

318 

r          296 

^       415 

€        317 

rf          366 

r*     349 

i   . 

335 

B 

320 

V          297 

«       423 

0        316 

*          366 

«      350 

c 

336 

c 

320 

09              486 

V       425 

r          326 

3H.     356 

1 

335 

n 

310 

/              296 

**      431 

A          322 

30  H.     372 

VnlpecolK. 

K 

337 

e 

309 

30              486 

^       429 

/         317 

32          371 

V 

339 

y 

318 

33          287 

^       415 

i           328 

36          373 

24        452 

K^ 

327 

4 

321 

44          289 

6          418 

/>          322 

76          390 

32         45« 

IBph  isl 


GENERAL    INDEX. 


Pace. 

Abbreviations xvi 

Aberration,  Constant  of xiv 

of  the  Sun        .............  213 

Achemar  (Alpha  Eridani),  Apparent  Place 299 

Mean  Place 234 

Age  of  the  Moon Greenwich  Ephemeris  IV 

Alcyone  (Eta  Tauri),  Apparent  Place 319 

Mean  Place 235 

Aldebaran  (Alpha  Tauri),  Apparent  Place 325 

Mean  Place 236 

Algol  (Beta  Persei),  Apparent  Place 314 

Mean  Place 235 

Alioth  (Epsilon  Ursse  Majoris),  Apparent  Place 392 

Mean  Place 242 

Alkaid  (Eta  Ursse  Majoris),  Apparent  Place 397 

Mean  Place                  242 

Alpha  Canis  Majoris  (Sirius),  Apparent  Place 345 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Alpha  Canis  Minoris  (Procyon),  Apparent  Place 352 

Mean  Place 238 

Orbit  Position ix 

Parallax ix 

Alpha  Centauri,  Apparent  Place 403 

Mean  Place 243 

Orbit  Position ix 

Parallax ix 

Alpha  Ursse  Minoris  (Polaris),  Apparent  Place 251 

Mean  Place 233, 250 

Polaris  Tables 681 

Alpheratz  (Alpha  Andromedse),  Apparent  Place 287 

Mean  Place 233 

Altair  (Alpha  Aquilse),  Apparent  Place 449 

Mean  Place 247 

Anniversaries  and  Festivals vi 

Antares  (Alpha  Scorpii),  Apparent  Place 420 

Mean  Place 244 

Aphelia  of  Planets 668 

Apogee  of  Moon Greenwich  Ephemeris  XII 

Apparent  Place  of  2  Aquils,  Example  of  Reduction  to 711 

Places  of  800  Standard  Stars 287 

of  15  Northern  Circumpolar  Stars 251 

of  ID  Southern  Circumpolar  Stars 487 

of  825  Stars,  Index  to 730 

Arcturus  (Alpha  Bo6tis),  Apparent  Place 400 

Mean  Place 242 

Ariel,  First  Satellite  of  Uranus 664, 665, 666 

[Bph  JsJ  -(^t, 
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Arrangement  and  Use  of  the  American  Ephemeris 701 

Aspects  of  the  Planets 668 

Astronomical  Constants xir 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 693 

at  Elongation,  Table  V 694 

Beginning  of  the  Seasons 668 

Bellatrix  (Gamma  Ononis),  Apparent  Place 333 

Mean  Place 236 

Besselian  Elements  of  Solar  Eclipses SfihA 

Formulae  for  Star  Reductions 216 

Star  Numbers 218^230 

Example  of  Reduction  with ;ii 

Exclusive  of  short-period  Terms 230 

Betelgeux  (Alpha  Orionis),  Apparent  Place 338 

Mean  Place 237 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Canopus  (Alpha  Arg<is),  Apparent  Place 342 

Mean  Place 237 

Capella  (Alpha  Aurigs),  Apparent  Place 331 

Mean  Place 236 

Castor  (Alpha  Geminorum),  Apparent  Place 352 

Mean  Place 238 

Charts  of  Solar  Eclipses following  pages  562, 564 

Chronological  Eras  and  C>'cles xiii 

Circumpolar  Stars,  Apparent  Places 251,487 

Mean  Places 250 

Conjunctions  of  Planets , 668 

of  Satellites 631 

Constants,  Astronomical xiT 

Culminations,  Moon 5^ 

of  Polaris,  Table  VI  for  finding  times  of 699 

Cygni  61,  Apparent  Place 4^ 

Mean  Place 247 

Parallax ix 

Day,  Civil  and  Astronomical 7^ 

Length  of »' 

of  Julian  Period »" 

Delta  Cassiopeise,  Apparent  Place >97 

Mean  Place m 

Used  for  finding  time  of  culmination  of  Polaris  (Table  VI) ^ 

Deneb  (Alpha  Cygni),  Apparent  Place 45^ 

Mean  Place ^7 

Denebola  (Beta  Leonis),  Apparent  Place 3*3 

Mean  Place «4i 

Dione,  Fourth  Satellite  of  Saturn 657,659,661,6^ 

Disk  of  Mercury 6jo 

of  Venus 621 

Distance,  Astronomical  Unit  of xhr 

of  the  Moon »^ 

of  the  Planets  (see  also  reference  under  each  planet) ^ 

of  the  Sun Greenwich  Bphemeris  III,xir 

Dominical  Letter »" 

Earth,  Dimensions  of ^^ 

Elements  of  Orbit  of ^ 

Earth  'a  Radius  Vector,  Logar\t\\m  ol ^^aftwwvseiN.'^jS^MeH^^  IH 

-Easter,  date  of '^ 
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ties  of  the  Orbits  of  the  Earth  and  Planets xv 

lolar  and  Lunar,  Elements  and  Circumstances  of 560 

lolar,  Besselian  Elements  of 561,  563 

Charts  of following  pages  562, 564 

Correction  to  Elements  of x 

Example  of  the  Computation  of 719 

)bliquityof 214 

•ay,  Date  of vi 

)f  Planetary  Orbits xv 

s  of  Planets 66S 

of  Satellites 631,658,664,667 

,  Azimuth  of  Pblaris  at.  Table  V 694 

,  Second  Satellite  of  Saturn 657, 658, 661, 663 

•  •  • 

xin 

for  the  Meridian  of  Greenwich  (Part  I) 1-2 14 

of  Washington  (Part  II) 215-55& 

>f  Time  for  Greenwich  Apparent  Noon                            Greenwich  Ephemeris  I 

for  Greenwich  Mean  Noon    ....     Greenwich  Ephemeris  II 

for  Washington  Mean  Noon 518 

loon's 212 

,  Date  of 668 

iv 

an,  for  1920  (Newcomb's  Star  Catalogue) 511 

>f  the  Computation  of  Lunar  Distances 680 

of  Occultations 725 

of  Solar  Eclipses 719 

Reduction  of  Stars  to  Apparent  Place 711 

of  the  Sun 704 

etc vi 

:  (Alpha  Piscis  Australis),  Apparent  Place 476 

Place 249 

Ephemerides  of  the  Planets 146 

Latitude  of  Observatories,  Reduction  to 670 

imber xiii 

.cceleration  due  to xiv 

atissian  Constant  of xiv 

Ephemeris  (Part  I) 1-214 

Spheroid xiv 

ic  Coordinates  of  the  Planets 178 

Seventh  Satellite  of  Saturn 657, 660, 662, 663 

ighth  Satellite  of  Saturn 657, 660, 662, 663 

nt  Star-Numbers 33a,  330 

Example  of  Reduction  with 711 

Exclusive  of  short-period  Terms 330 

Formulae  for 316 

xi 

*       «  •  •  • 

lod xiii 

[stance  from  Earth,  logarithm  of 194 

ements  of  Orbit  of xv 

phemeris  for  Physical  Observations  of 626 

ements  used xii 

•eenwich  Transit  of 164 

eliocentric  Longitude  and  Latitude  of 194 

Drizontal  Parallax  of '^S^^x'V^ 

:cu]tationof       ..- ^^ 

rJius  Viector  (Distance  from  Sun),  logarithm  oi * 

lEph  I  si 
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Jupiter,  Reduction  to  Orbit i^ 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  164 

at  Washington  Transit 551 

Satellites,  Diagram  of  Apparent  Orbits  of 630 

Synodic  Periods  of 630 

I,  II,  III,  and  IV,  Phenomena  and  Gmfigiirations  of         ...  634 

Times  of  Superior  Conjunction  of         .         .        .  631 

Satellite  V,  Greatest  Elongation  of 631 

Satellites  VI  and  VII,  Differential  Coordinates  of 633 

Semidiamcter,  Adopted  Constant  of xv 

Apparent 164,55: 

Sidereal  Time  of,  Passing  Meridian 551 

Stellar  Magnitude  of 551,625 

Washington  Transit  of 531 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la  .  6bi 

Formula  for  Reduction  to  Geocentric xit 

Heliocentric,  of  the  Planets 178 

of  the  Moon 208 

Corrections  to x 

of  the  Sim Greenwich  Ephemeris  III 

Length  of  the  Day xir 

of  the  Month xir 

of  the  Seconds  Pendulum xir 

of  the  Year xir 

Libration  of  the  Moon 213 

Light,  Velocity  of xir 

Longitude,  Heliocentric,  of  the  Planets 178 

Mean,  of  the  Moon 212 

Nutation  in 214 

of  the  Sun Greenwich  Ephemeris  HI 

of  the  Moon,  Corrections  to x 

Short  Period  Terms  of  Nutation  in       • 231 

True,  of  the  Moon 208 

Lunar  Distances,  Examples  in 680 

Magnitudes,  Stellar,  of  Jupiter -^ 551,626 

of  Mars 550,6:2 

of  Mercury 6m 

of  Neptune 55: 

of  Saturn 5S5>W 

of  Uranus 555 

of  Venus 621 

Maps  of  Solar  Eclipses following  pages  562, 364 

Markab  (Alpha  Pegasi),  Apparent  Place 4;; 

Mean  Place 249 

Mars,  Distance  from  Earth,  logarithm  of 190 

Elements  of  Orbit  of ir 

Ephemeris  for  Physical  Observations  of 622 

Elements  used lii 

Greenwich  Transit  of jjS 

Heliocentric  Longitude  and  Latitude  of vfi 

Horizontal  Parallax  of 158,5? 

Occultation  of 599 

Radius  Vector  (Distance  from  Stm),  logarithm  of 100 

Reduction  to  Orbit i* 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 15S 

al'Wa^Ssi'^gUOTL'tt«ft&vV 550 

Semidiametcr,  Adopted  ConaiUTitol xv 
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Mars,  Semidiameter,  Apparent 158, 550 

Sidereal  Time  of,  Passing  Meridian 550 

Stellar  Magnitude  of 550, 622 

Washington  Transit  of 550 

Mass  of  Planets xv 

Mean  Errors  for  1920,  of  825  Standard  Stars  (Newcomb's  Star  Catalogue)  511 

Mean  Places  of  825  Standard  Stars 233 

of  15  Northern  Circumpolars 250 

of  10  Southern  Circumpolars 250 

of  Stars  Occulted  by  the  Moon 565 

Mean  Solar  into  Sidereal  Time,  Table  III 689 

Merctiry,  Apparent  Disk  of 620 

Distance  from  Earth,  logarithm  of 178 

Elements  of  Orbit  of xv 

Greenwich  Transit  of 146 

Heliocentric  Longitude  and  Latitude  of 178 

Horizontal  Parallax  of 146,  54a 

Occultation  of 577 

Radius  Vector  (Distance  from  Sun),  logarithm  of 178 

Reduction  to  Orbit 178 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon     ....  146 

at  Washington  Transit 542 

Semidiameter,  Adopted  Constant  of xv 

Apparent 146, 542 

Sidereal  Time  of.  Passing  Meridian 542 

Stellar  Magnitude  of 620 

Washington  Transit  of 542 

Meridian  Passage  of  Jupiter 164,  551 

of  Mars '.        .  158,550 

of  Mercury 146, 542 

of  Moon Greenwich  Ephemeris  IV 

of  Neptune i77»  557 

of  Saturn i7o»553 

of  Sun Greenwich  Ephemeris  1, 518 

of  Uranus 176, 555 

of  Venus 152,546 

Mimas,  First  Satellite  of  Saturn 657,658,661,663 

Mira  (Omicron  Ceti),  Apparent  Place 306 

Mean  Place 234 

Mizar  (Zeta  Ursae  Majoris),  Apparent  Place 394 

Mean  Place 242 

Used  for  finding  time  of  Culmination  of  Polaris  (Table  VI)       .        .        .       *        .  699 

Month.  Length  of xiv 

Moon,  Age  of,  at  Greenwich  Mean  Noon Greenwich  Ephemeris  IV 

Apogee  and  Perigee Greenwich  Ephemeris  XII 

Bright  Limbs 526 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the x 

Culminations,  upper  and  lower.  Meridian  of  Washington 526 

Distance  from  Earth,  Mean xiv 

Ephemeris  for  Physical  Observations  of 612 

Formulae  used xi 

hotu-ly Greenwich  Ephemeris  V-XII 

Equator.  Position  of 212 

Libration,  Formulae  for  computing xii 

Quantities  used  in  computing 2r3 

Longitude  and  Latitude  of 208 

Formulae  for vii 

33281° — 1915 ^47  [Bphxsl 
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Mcxm,  I/mgitude,  Mean     .        .  212 

True 208 

Motion  of,  in  Mean  Longitude 212 

Node,  Mean  I/mgitude  of 212 

Parallax  for  Greenwich  Noon Greenwich  Ephcmeris  IV 

for  Washington,  upper  and  lower  transit 526 

Mean  Equatorial  Horizontal xi? 

Perigee  and  Apogee Greenwich  Ephemeris  XII 

Perigee,  Mean  Longitude  of 212 

Phases  of Greenwich  Ephemeris  XII 

Right  Ascension  and  Declination  for  each  Hour    .              Greenwich  Ephemeris  V-XII 

for  Washington  upper  and  lower  Transit  .  526 

Semidiameter,  Adopted  Constant  of xi,  xv 

Apparent Greenwich  Ephemeris  IV,  526 

Sidereal  Time  of,  Passing  Meridian 526 

Transit,  upper,  at  Greenwich Greenwich  Ephemeris  IV 

upper  and  lower,  at  Washington ^ 

Neptune,  Distance  from  Earth,  logarithm  of i^ 

Elements  of  Orbit  of xr 

Greenwich  Transit  of 17; 

Heliocentric  Longitude  and  Latitude  of 199 

Horizontal  Parallax  of 17;,  557 

Occultation  of 605,607 

Radius  Vector  (Distance  from  Sun),  logarithm  of 199 

Reduction  to  Orbit 199 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon    ....  177 

at  Washington  Transit          ....  557 

Satellite,  Apparent  Apsides  of 667 

Diagram  of  Apparent  Orbit  of 667 

Sidereal  Period  of 667 

Tables  for  Determining  Position  Angle  and  Distance  of    .         .        .  666 

Times  of  Elongation  of 667 

Semidiameter,  Adopted  Constant  of 17 

Apparent 177,557 

Sidereal  Time  of.  Passing  Meridian 557 

Stellar  Magnitude  of 557 

Washington  Transit  of 557 

Node,  Mean  Longitude  of  the  Moon's 212 

Nutation,. Constant  of xir 

Formulae  for ?iii 

Terms  of  Short  Period  in  the 231 

in  Longitude,  Right  Ascension  and  Obliquity 214 

Oberon,  Fourth^Satellite  of  Uranus 664,665,666 

Obliquity  of  the  Ecliptic,  Apparent 214 

Mean xiv,2i4 

Nutation  in 214 

Short  Period  Terms  of  Nutation  in 231 

Observatories,  Positions  of,  etc. 670 

Occultations,  Elements  for  Prediction  of 570 

Example  of  Computation  of 72; 

Mean  Places  of  Stars 565 

of  Planets  57 1,  577,  580,  583,  586,  589,  592,  594,  597,  599, 600, 603, 605, 606, 607, 609, 610 

Visible  at  Washington 6oq 

Opposition  of  Planets 668 

Orbits  of  the  Planets,  Elements  of xv 

Orbit  Positions  of  Sirius,  Procyon,  and  a^  Centauri ix 

Paraiiax,  Annual  of  Siritis,  Procy on,  a^  Ctii\aAiT\,«sv4(i\Oj^\ ix 

Corrections  to,  of  the  IAooti x 
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Parallax,  Horizontal,  of  Jupiter 164, 551 

of  Mars 158,550 

of  Mercury 146, 54a 

of  Moon *  Greenwich  Ephemeris  IV,  xiv,  526 

of  Neptune i77»557 

of  Saturn i7o»553 

of  Sun 213 

of  Uranus 17^,555 

of  Venus 152,546 

Solar,  Constant  of idi,  xiv 

Pendulum,  Length  of  Seconds idr 

Perigee  of  the  Moon Greenwich  Ephemeris  XII 

Longitude  of  Moon's 2x2 

Perihelia  of  Planets xv,668 

Phases  of  Eclipses  of  Jupiter's  Satellites 635 

of  the  Moon Greenwich  Ephemeris  XII 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 559 

of  Jupiter's  Satellites 634 

Planetary  Configurations 668 

Phcebe,  Ninth  Satellite  of  Saturn 657, 660 

Physical  Observations  of  Jupiter,  Ephemeris  for 626 

of  Mars,  Ephemeris  for 622 

of  the  Moon,  Ephemeris  for 612 

of  the  Sun,  Ephemeris  for 6iz 

Planetary  Configurations 668 

Orbits,  Elements  of xv 

Planets,  Aspects  of 668 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet). 

at  Stationary  Points                             •  668 

in  Ascending  and  Descending  Node 668 

in  Conjunction 668 

in  Elongation 668 

in  Opposition 668 

in  Perihelion  and  Aphelion 668 

in  Quadrature 668 

Occultatipns  of  571,  577,  580,  583, 586, 589,  592, 594, 597,  599, 600, 603, 605, 606, 607, 609, 610 

Semidiameters  of xv 

Signs  of xvi 

Polaris  (Alpha  Ursae  Minoris),  Apparent  Place 251 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 692 

Azimuth  of,  at  Elongation,  Table  V 694 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  observations  in 
connection  with  Zeta  Ursse  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeise,  S.  P., 

Table  VI 699 

Mean  Place 233, 250 

Tables  for  Determining  Latitude  by  Observations  of  Polaris        ....  681, 692 
Pole  Star  (see  Polaris). 

Pollux  (Beta  Geminorum),  Apparent  Place 353 

Mean  Place 238  ' 

Precession,  General    ..............  xiv 

in  Longitude,  in  Solar  Day,  in  Sidereal  Day 2x4 

PDDcyon  (Alpha  Canis  Minoris),  Apparent  Place 352 

Mean  Place 338 

Orbit  Position »  V*. 

Parallax "^ 

Qttadratufe  of  Planets *  " 


